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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  investigations.  Copies  of  these  guidelines  may 
be  obtained  from  the  Department  of  the  Army,  Office  of 
Chief  of  Engineers,  Washington,  D.C.  2031^. 

The  purpose  of  a  Phase  I  investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  visual  observations  and 
review  of  available  data.  Detailed  investigations  and 
analyses  involving  topographic  mapping,  subsurface 
investigations,  materials  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended 
to  identify  the  need  for  such  studies  which  should  be 
performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that 
the  reported  condition  of  the  dam  is  based  on  observa¬ 
tions  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  stabil¬ 
ity  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  factors  which  are  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  time  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  investigations  are  not  intended  to  provide  de¬ 
tailed  hydrologic  and  hydraulic  analyses.  In  accordance 
with  the  established  Guidelines,  the  spillway  design 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
(PMF)  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design 
flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering 
the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 
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SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS 


NAME  OF  DAM: 

STATE  LOCATION: 
COUNTY  LOCATION: 
STREAM: 

DATE  OF  INSPECTION: 
COORDINATES: 


Upper  Dam 
Pennsylvania 
Centre 
Cold  Stream 
8  May  1980 
Lat.  40*51  *00” , 
Long.  78*12’30" 


ASSESSMENT 

^feased  on  a  review  of  available  design  information, 
visual  observations  of  conditions  as  they  existed  on  the 
date  of  the  field  inspection,  and  engineering  analyses 
performed,  the  general  condition  of  Upper  Dam  is  consi¬ 
dered  to  be  good . 


The  structure  is  classified  as  a  "small”  size,  "high" 
hazard  dam.  Corps  of  Engineers  guidelines  recommend  one 
half  to  one  times  the  Probable  Maximum  Flood  (PMF)  as 
the  Spillway  Design  Flood  for  a  "small"  size,  "high" 
hazard  dam.  Upper  Dam’s  Spillway  Design  Flood  is  one 
half  the  Probable  Maximum  Flood.  Spillway  capacity  is 
"adequate"  because  the  non-overtopping  flood  discharge 
was  found,  by  using  the  HEC-1  computer  program,  to  be 
84  percent  of  the  PMF, 


RECOMMENDATIONS 


A 


1 .  Emergency  Operation  and  Warning  Plan:  The 
owner  should  develop  an  Emergency  Operation  and  Warning 
Plan  including: 


a.  Guidelines  for  evaluating  inflow  during 
periods  of  heavy  precipitation  or  runoff. 

b.  Procedures  for  around  the  clock  surveil¬ 
lance  during  periods  of  heavy  precipitation  or  runoff. 

c.  Procedures  for  monitoring  the  quantity 
and  quality  of  seepage  in  the  pond  drain  conduit  and  the 
PVC  seep  pipe. 

d.  Procedures  for  drawdown  of  the  reservoir 
under  emergency  conditions. 
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e.  Procedures  for  notifying  downstream 
residents  and  public  officials,  in  case  evacuation  of 
downstream  areas  is  necessary. 

2.  Remedial  Work:  The  Phase  I  investigation  of 
Upper  Dam  disclosed  several  minor  deficiencies  which 
should  be  corrected  during  routing  maintenance.  These 
incl ude : 

a.  Repair  of  the  slough  on  the  downstream 
toe  of  the  embankment  near  the  chlorination  house. 

b.  Revegetation  of  barren  areas  on  the  crest, 
downstream  slope,  downstream  toe  area  and  abutments. 

c.  Repair  of  concrete  cracks  and  deteriora- 

t  ion . 

d.  Backfill  the  animal  burrow  beneath  the 
spillway  bridge. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
UPPER  DAM 

NATIONAL  I.  D.  NO.  PA  00445 
PennDER  No.  14-25 

SECTION  1 

PROJECT  INFORMATION 

1 . 1  GENERAL 

a.  Authority ;  The  Phase  I  investigation  was 
performed  pursuant  to  authority  granted  by  Public  Law 
92-367  (National  Dam  Inspection  Act)  to  the  Secretary 
of  the  Army  through  the  Corps  of  Engineers,  to  conduct 
inspections  of  dams  throughout  the  United  States. 

b.  Purpose :  The  purpose  of  the  investigation 
is  to  make  a  determination  on  whether  or  not  the  dam 
constitutes  a  hazard  to  human  life  or  property. 

1  .2  DESCRIPTION  OF  PROJECT 

a .  Dam  and  Appurtenances: 

(1)  Embankment :  Upper  Dam  was  designed  and 
constructed  as  an  earthfill  structure  with  a  concrete 
foundation  cutoff  wall.  The  wall  is  18  inches  thick 
and  is  located  about  midway  between  the  crest  and  the 
upstream  toe  of  the  embankment .  The  upstream  slope  has 
a  concrete  slab  paving  that  ties  into  the  cutoff  wall. 

A  3*25  foot  high  concrete  parapet  wall  rises  from  the 
top  of  the  concrete  slab  and  extends  across  the  crest 
from  the  spillway  to  the  right  abutment. 

The  embankment  is  240  feet  long  (excluding  spillway), 

17.2  feet  high,  and  has  a  crest  width  of  8  feet,  includ¬ 
ing  parapet  wall.  The  upstream  slope  is  2.3H:1V  above 
the  water  line  and  the  downstream  slope  is  2.1H:1V. 

(2)  Pond  Drain:  The  pond  drain  consists  of 

a  gate  valve  controlled  30  inch  diameter  CMP  outlet  pipe 
that  discharges  to  a  channel  below  the  toe  of  the  embank¬ 
ment.  The  pond  drain  inlet  pipe  is  20  inch  diameter 
cast  iron  with  an  intake  headwall  above  the  upstream  toe 
of  the  embankment . 

The  gate  valve  control  is  located  upstream  of  the  embank¬ 
ment  centerline,  in  the  gate  house. 


(3)  Water  Supply  Pipeline;  The  water  supply 
pipeline  is  16  inch  diameter  cast  iron  with  intake 
headwall  on  the  embankment's  upstream  slope.  Flow  is 
controlled  at  the  gate  house  by  a  slide  gate.  Also,  a 
high  level  water  supply  intake  is  provided  by  slide  gate 
at  the  gate  house. 

(4)  Principal  (and  Emergency)  Spillway:  The 
principal  (and  emergency)  spillway  is  a  concrete  surfaced, 
open  channel  on  the  left  abutment.  The  spillway  overflow 
crest  is  54.5  feet  long  and  has  8.7  feet  of  freeboard. 

Two  foot  high  flashboards  are  normally  placed  in  the 
spillway  to  increase  reservoir  capacity. 

The  discharge  channel  is  a  concrete  chute  that  turns  45® 
at  the  downstream  end.  Chute  blocks  have  recently  been 
installed  to  improve  emergency  dissipation  characteristics. 

b.  Size  Classification:  The  dam  has  a  maximum 
storage  capacity  of  172  acre-feet  and  a  maximum  toe  to 
crest  height  of  17.2  feet.  Based  on  the  Corps  of  Engineers 
guidelines,  this  dam  is  classified  as  a  "small"  size 
structure. 


c.  Hazard  Classification:  Upper  Dam  is  classified 
as  a  "high"  hazard  dam.  In  the  event  of  a  dam  failure, 
at  least  twenty  two  inhabited  dwellings  on  the  floodplain 
below  the  dam  would  be  subjected  to  substantial  damage 
and  loss  of  life  could  result. 

d.  Ownership:  Upper  Dam  is  owned  by  the  Keystone 
Water  Company.  Correspondence  should  be  addressed  to: 

Keystone  Water  Company 
Moshannon  District 
323  North  Front  Street 
Philipsburg,  Pennsylvania  16866 
Attention:  Mr.  J.  L.  Settelen 

(814)  342-2190 

e.  Purpose  of  Dam:  Upper  Dam  was  constructed  to 
provide  a  water  supply  reservoir  for  Philipsburg, 
Pennsylvania . 

f.  Design  and  Construction  History:  The  dam  was 
designed  by  Morris  Knowles,  Consulting  Engineer,  of 
Pittsburgh,  Pennsylvania  in  1916.  A  permit  to  construct 
a  dam  across  Cold  Stream  was  issued  by  the  Water  and 
Power  Resources  Board  (predecessor  to  PennDER)  on  20 
December  1916. 
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Construction  was  begun  in  1917  and,  due  to  the  financial 
condition  of  the  water  company,  was  not  finished  until 
1921.  The  constructor  of  the  dam  is  not  known.  A 
Morris  Knowles  representative  was  on-site  during  con¬ 
struction  work. 

g.  Normal  Operating  Procedure:  Upper  Dam  was 
designed  to  operate  as  an  uncontrolled  structure.  Under 
normal  operating  conditions,  the  pool  level  is  maintained 
at  Elev.  1613- 1  by  the  flashboard  of  the  principal  spill¬ 
way.  A  water  supply  pipeline  through  the  dam  provides 
water  and  pressure  head  for  the  Philipsburg  water  supply 
system.  The  pipeline  is  normally  operative  and  under 
full  head.  A  pond  drain  through  the  embankment  provides 
for  reservoir  drawdown.  The  pond  drain  is  normally  not 
operative,  and  its  flow  control  is  in  the  gate  house 
upstream  of  the  dam. 

(4)  Downstream  Conditions:  Cold  Stream 
below  Upper  Dam  passes  through  a  relatively  narrow, 
steep-sided,  uninhabited  valley  for  the  first  4000  feet. 
Approximately  1000  feet  below  the  dam.  Cold  Stream  flows 
through  the  remnants  of  an  earth  and  masonry  dam.  The 
dam  is  about  10  feet  high  and  about  120  feet  wide  and 
impounds  a  lake  approximately  500  feet  long.  The  dam 
contains  a  large  breach  which  developed  during  Hurricane 
Agnes  in  1972  . 

Within  the  next  mile  downstream,  at  least  twenty  two 
inhabited  dwellings  lie  on  the  floodplain.  About  3.4 
miles  downstream  ,  Cold  Stream  enters  a  lake  (Recreation 
Dam)  on  the  outskirts  of  Philipsburg.  About  one  mile 
below  Recreation  Dam,  Cold  Stream  flows  into  Moshannon 
Creek  which  eventually  flows  into  the  West  Branch  of  the 
Susquehanna  River  about  14  miles  north  east  of  Philipsburg. 

(5)  Reservoir :  Upper  Dam's  Reservoir  is  1800 
feet  long  at  normal  pool  elevation  and  has  a  normal  sur¬ 
face  area  of  10  acres.  When  the  pool  is  at  the  crest  of 
the  dam,  the  reservoir  length  increases  to  1950  feet  and 
the  surface  area  is  11.9  acres. 

(6)  Watershed :  The  Watershed  contributing  to 
Upper  Dam  is  almost  completely  wooded  and  uninhabited. 

At  least  two-thirds  of  the  watershed  lies  within  State 
Gamelands  No.  33* 

b.  Location :  Upper  Dam  is  located  in  Rush  Town¬ 
ship,  Centre  County,  Pennsylvania,  approximately  3.^ 
miles  south  of  the  center  of  Philipsburg,  Pennsylvania. 


1.3  PERTINENT  DATA 


Drainage  Area: 


9.6  sq.  mi 


Discharge  at  Dam  Facility: 

Maximum  Flood  Depth  of  4.5  feet  in 

at  Dam  Facility  Spillway,  18  March  1936 

Principal  (and  Emergency)  Spillway 

Capacity  at  Top  of  Dam  4087  cfs 

Elevation  (feet  above  MSL)** 

Design  Top  of  Dam  1619.75* 

Current  Top  of  Dam  (minimum)  1619.2 

Operating  Pool  (without  Flashboards)  1613+ 

Principal  (and  Emergency) 

Spillway  Crest  1611.0* 

Normal  Pool  (without  Flashboards)  l6l  1.0* 

Water  Supply  Pipeline 
Inlet  Invert 

Pond  Drain  Inlet  Invert  1597+* 

Embankment  Downstream  Toe  1602 

Pond  Drain  Outlet  Invert  1595.3 

Reservoir  Length 


Length  of  Maximum  Pool 
Length  of  Normal  Pool 


1950  feet 
1800  feet 


Reservoir  Storage 

Current  Top  of  Dam 
Principal  (and  Emergency) 
Spillway  Crest 
Normal  Pool 


172  acre-feet 

80  acre-feet* 
80  acre-feet* 


Reservoir  Surface 


Current  Top  of  Dam 
Principal  (and  Emergency) 
Spillway  Crest 
Normal  Pool 
Sediment  Pool 


11.9  acres 

10  acres* 
10  acres* 
10  acres* 


Embankment 


g. 


Type 
Length 
Height 
Crest  width 
Slopes 

Downstream 
Upstream 
Impervious  core 
Cutoff  provisions 
Grout  curtain 


Earth 
240  feet 
17.2  feet 
8  feet 

2. 1H:  IV 
2.3H:  IV 
Yes* 

Yes-concrete  wall* 
Unknown* 


h.  Principal  (and  Emergency)  Spillway 

Type  Concrete  Open  Channel 

with  Flashboards 
Length  of  Weir  5M.5  feet 

Approach  Channel  Slope  Unknown 

Discharge  Channel  Slope  11% 

i.  Pond  Drain 


Type  30  inch  Diameter  CMP  Outlet 

20  inch  Diameter  Cast  Iron  Inlet 
Upstream  Flow  Control  Yes 

Conduit  length  0utlet-80  feet* 

Inlet-30  feet* 

Anti-seep  Collars  No* 


j. 


Water  Supply  Pipeline 


Type  16 

Upstream  Flow  Control 
Gate  Valve 
Anti-seep  Collars 


inch  Diameter  Cast  Iron 

Yes 

Yes 

No 


« 


* 


*  Taken  or  derived  from  original  specifications  and/or 
drawings . 

**To  obtain  elevations  on  Design  Drawings,  add  10  feet. 
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SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN 


a.  Data  Available:  The  following  written  infor¬ 
mation  and  data  may  be  obtained  from  the  Pennsylvania 
Department  of  Environmental  Resources,  Harrisburg, 
Pennsylvania.  The  information  was  reviewed  for  this 
study . 


(1)  Miscellaneous  correspondence  related  to 
permit  application  requirements  and  approval  conditions. 

(2)  Applications  and  permits  for  construction 
and  modification  of  a  dam  owned  by  the  Citizen's  Water 
Company  of  Philipsburg,  Pennsylvania. 

(3)  Set  of  design  drawings  by  Morris  Knowles, 
Consulting  Engineer  dated  for  30  September  1916  through 
17  January  1920. 

(4)  Specifications  for  dam  construction  dated 
1916  and  modifications,  undated. 

(5)  Construction  program  reports  by  the 
consulting  engineer  and  state  personnel. 

(5)  Miscellaneous  correspondence  related  to 
a  proposed  change  in  spillway  and  extension  of  the  con¬ 
struction  period. 

(7)  Miscellaneous  correspondence  related  to 
the  required  spillway  design  capacity  and  drainage  area 
discrepancy . 

(8)  Correspondence  related  to  development  and 
subsequent  correction  of  an  embankment  piping  condition 
in  1931. 


(9)  Design  drawing  dated  6  October  1943  indi¬ 
cating  proposed  repairs  to  upstream  slope  concrete  slab. 

(10)  Design  drawing  by  the  American  Water 
Works  Service  Company  dated  27  February  1974  showing 
field  elevations  and  locations  of  underwater  pipes. 


*0btained  from  Keystone  Water  Company. 


(11)  Design  drawings  by  the  American  Water 
Works  Company  dated  20  June  1977  showing  spillway  and 
intake  structure  improvements. 

(12)  Miscellaneous  correspondence  related  to 
dam  inspections  of  Upper  Dam  by  Water  and  Power  Resources 
Board  personnel. 

b.  Design  Features:  The  embankment  and  appurte¬ 
nances  were  designed  in  accordance  with  Water  and  Power 
Resources  Board  criteria. 

(1)  Field  Investigation:  No  predesign 
geotechnical  investigation  was  performed  at  the  site. 
However,  the  logs  of  three  test  pits  are  shown  on  the 
Morris  Knowles  design  drawings.  These  test  pits  indi¬ 
cate  the  dam  foundation  material  to  be  mostly  sand  and 
gravel  with  a  small  amount  of  clay. 

(2)  Embankment :  The  embankment  was  designea 
to  be  compacted  earthfill  with  a  concrete  foundation 
cutoff  wall.  The  specifications  required  a  mix  of  earth 
or  clay,  gravel  and  boulders  taken  from  the  excavation 
of  the  spillway  channel  and  wasteway  or  selected  from 
the  cutoff  wall  excavation.  The  fill  was  to  have  been 
placed  in  6  inch  layers  and  rolled  with  a  roller  weighing 
not  less  than  3/1*  of  a  ton/foot  width  of  roller. 


The  concrete  cutoff  wall  was  18  inches  wide  and  embedded 
into  rock.  The  wall  was  to  be  located  approximately 
halfway  between  the  crest  and  the  toe  of  the  upstream 
slope.  The  upstream  slope  was  to  be  paved  with  concrete 
on  a  coarse  gravel  subbase.  The  upstream  slope  was 
designed  to  be  2.5H:1V  above  the  normal  pool  eleva¬ 
tion  with  a  3.25  foot  parapet  wall  at  the  crest  of  the 
embankment.  The  downstream  slope  was  2H:1V. 

(3)  Pond  Drain:  A  20  inch  diameter  cast  iron 
pond  drain  was  installed  from  an  intake  inlet  above  the 
embankment's  upstream  toe,  through  the  gate  house,  and 
to  a  discharge  point  below  the  downstream  slope.  The 
downstream  portion  of  the  pipe  was  later  replaced  with 
30  inch  diameter  CMP. 

(*♦)  Water  Supply  Pipeline:  The  specified 
water  supply  pipeline  was  16  inch  diameter  cast  iron 
that  entered  the  gate  house  from  a  headwall  on  the 
embankment's  upstream  slope.  The  pipe  inlet  to  the  gate 
house  was  sluice  gate  controlled  as  was  the  pipe  outlet 
from  the  gate  house.  Also,  there  was  an  upper  sluice 
gate  in  the  gate  house  wall  to  allow  water  supply  intake 
from  a  higher  level  in  the  reservoir. 
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(5)  Principal  (and  Emergency)  Spillway;  The 
original  design  specified  a  concrete  lined  spillway  in 
an  excavation  on  the  left  abutment.  However,  the 
designed  structure  was  never  built;  it  was  initially 
replaced  by  a  temporary  timber  structure.  The  temporary 
structure  served  during  the  construction  pause  of 
1917-1919  and  was  then  replaced  by  the  current  spillway 
structure. 

The  current  structure  has  a  width  of  54.5  feet  at  the 
dam  crest  centerline  which  decreases  to  25  feet  at  the 
original  stream  channel  below.  A  six  inch  Terra  Cotta 
drain  tile  was  placed  in  the  gravel  bedding  of  the 
spillway  slab  to  provide  drainage. 

2 . 2  CONSTRUCTION 

a.  Contractors :  The  name  of  the  contractor  who 
constructed  Upper  Dam  is  unknown. 

b.  Construction  Period:  The  embankment  and 
appurtenances  were  constructed  between  February  1917  and 
May  1921. 

c.  Field  Changes:  According  to  the  correspon¬ 
dence  there  is  no  record  of  any  field  changes  during 
the  construction  of  Upper  Dam;  a  temporary  spillway  was 
installed  during  a  pause  in  construction  between  1917 
and  1919.  The  spillway  was  redesigned  during  the  con¬ 
struction  pause,  after  an  error  was  discovered  in  the 
original  watershed  calculation.  The  new  spillway  was 
larger,  so  as  to  provide  adequate  discharge  capacity  for 
the  facility. 

d.  Construction  Inspection:  On-site  inspection 
was  performed  by  representatives  of  the  Commonwealth  of 
Pennsylvania  periodically  during  construction,  from  10 
August  1917  through  completion  of  the  structure  on  2  May 
1921.  Throughout  construction,  the  work  was  monitored 
by  a  representative  of  Morris  Knowles,  the  design  engi¬ 
neer  . 

2 . 3  MODIFICATION/REPAIR 

In  1931 »  a  piping  problem  developed  in  the  embankment 
to  the  left  of  the  "blow-off  line"  (pond  drain).  The 
situation  apparently  occurred  when  the  pond  drain  was 
plugged  "on  account  of  leakage  through  the  valve."  Dye 


tests  indicated  that  leakage  through  the  "breast"  where 
the  upstream  slope  met  the  foundation  cutoff,  was  almost 
entirely  discharged  through  the  pond  arain  pipe. 

Repairs  to  both  concrete  and  embankment  were  made. 

In  1944,  repairs  were  again  made  to  the  junction  of  the 
upstream  slope  protection  slab  and  the  foundation  cutoff 
wall . 

In  1977,  several  modifications  were  made  to  the  spillway 
and  gate  house.  The  spillway  modifications  included 
placing  a  retaining  wall  on  the  right  side  of  the  lower 
end  of  the  spillway  and  adding  energy  dissipation  blocks 
at  the  end  of  the  spillway  channel.  The  modification 
was  performed  to  control  erosion  along  the  embankment 
toe  area  due  to  the  curvature  in  the  spillway  channel. 

The  modifications  to  the  gate  house  included  a  new  16 
inch  gate  valve  and  3  new  sluice  gates,  with  new  valve 
stems.  The  handwheel  control  area  received  new  grating 
and  new  ladders  were  installed  into  the  gate  house. 

2.4  OPERATION 

According  to  the  Water  and  Power  Resources  Board,  the 
Keystone  Water  Company  is  responsible  for  the  operation 
of  Upper  Dam. 

The  principal  (and  emergency)  spillway  is  uncontrolled 
and  performance  and  operation  records  are  not  maintained. 

The  pond  drain  is  normally  closed. 

The  water  supply  pipeline  is  normally  open  to  supply 
water  and  pressure  head  to  the  water  supply  system  of 
the  City  of  Philipsburg.  Periodic  maintenance  of  the 
system  is  required  to  assure  adequate  chlorination. 

The  dam  does  not  require  a  dam  tender. 

2.5  EVALUATION 

a.  Availability :  Available  design  information 
and  drawings  were  obtained  from  the  Pennsylvania  Depart¬ 
ment  of  Environmental  Resources  and  were  supplemented  by 
conversation,  information  and  drawings  obtained  through 
representatives  of  the  Keystone  Water  Company. 


b.  Adequacy:  The  available  design  information 
supplemented  by  field  inspection  and  supporting  engi¬ 
neering  analysis  presented  in  succeeding  sections,  is 
adequate  for  the  purpose  of  this  Phase  I  Inspection 
Report . 

c.  Validity :  Based  on  the  available  data,  there 
appears  to  be  no  reason  to  question  the  validity  of  the 
available  design  information  and  drawings. 


SECTION  3 
VISUAL  INSPECT ION 


3. 1  FINDINGS 


a.  General ;  The  field  inspection  of  the  Upper 
Dam  was  performed  on  7  May  1980,  and  consisted  of: 

(1)  Visual  observations  of  the  embankment 
crest  and  slopes,  groins  and  abutments; 

(2)  Visual  observations  of  the  principal  (and 
emergency)  spillway,  outlet  works  structures,  and  pond 
drain  facilities; 

(3)  Visual  observations  of  the  embankment’s 
downstream  toe  areas  including  drainage  channels,  hydrau¬ 
lic  structures,  and  surficial  conditions; 

(4)  Visual  observations  of  downstream  condi¬ 
tions  and  evaluation  of  the  downstream  hazard  potential. 

(5)  Visual  observations  of  the  reservoir 
shoreline  and  watershed; 

(6)  Transit  stadia  surveys  of  relative  eleva¬ 
tions  along  the  embankment  crest  centerline,  spillway, 
and  across  the  embankment  slopes. 

The  visual  observations  were  made  during  a  period  when 
the  reservoir  and  tailwater  were  at  normal  operating 
levels . 

The  visual  observations  checklist,  field  plan,  profile 
and  section  containing  the  observations  and  comments  of 
the  field  inspection  team  are  contained  in  Appendix  A. 
Specific  observations  are  illustrated  on  photographs  in 
Appendix  C.  Detailed  findings  of  the  field  inspection 
are  presented  in  the  following  sections. 

b .  Embankment : 

(1)  Crest :  The  crest  of  the  embankment  was 
generally  straight  and  flat  and  fully  vegetated  except 
for  a  short  length  of  the  path  from  the  bridge  across 
the  spillway.  No  tension  cracks  or  settlement  conditions 
were  observed  in  the  crest.  At  the  upstream  edge  of  the 
crest,  there  is  a  concrete  parapet  wall  that  extends  from 


the  right  spillway  training  wall  into  the  right  abutment. 
The  parapet  wall  was  in  generally  good  condition  with 
some  minor  cracking  observed  around  the  construction 
joints.  On  the  upstream  side  of  the  wall,  a  few  areas 
of  minor  spalling  were  observed.  Areas  of  patching  and 
maintenance  work  done  in  the  past  were  visible. 

(2)  Upstream  Slope:  The  upstream  slope  of 
the  embankment  is  paved  with  a  concrete  slab  that  lies 
below  a  masonry  slab  that  has  been  coated  with  concrete. 
The  general  condition  of  the  slab  is  good,  though  some 
cracks  were  noted  and  some  minor  spalling  was  observed. 

No  large  gaps  or  erosional  distress  was  observed.  No 
depressions  or  settlement  of  the  slab  was  observed  and 
there  was  no  indication  that  the  slab  has  been  undercut. 


(3)  Downstream  Slope:  The  downstream  slope 
of  the  embankment  was  in  generally  good  condition.  It 
was  almost  entirely  grass  covered  and  appeared  to  be 
well  maintained.  Two  paths  traverse  the  downstream 
slope  but  neither  appeared  to  be  the  source  of  any 
serious  erosion. 


A  surficial  slough  was  observed  near  the  toe  of  the 
downstream  slope  near  the  right  abutment.  The  slough 
appeared  to  have  been  repaired  in  recent  time.  The 
location  of  the  slough  was  immediately  above  the  chlorin¬ 
ation  house  in  an  area  where  there  was  evidence  of  recent 
construction  work. 


The  downstream  slope  was  observed  to  be  generally  uniform 
and  showed  no  slumping,  bulging  or  other  indications  of 
instability . 

The  junction  of  the  embankment  and  the  lower  right 
abutment  (lower  right  groin)  was  observed  to  be  somewhat 
ragged.  The  abutment  has  been  cut  away  to  provide  for 
construction  of  the  chlorination  house  resulting  in  a 
relatively  steep  slope.  Some  bare  earth  was  observed 
but  no  erosion  or  seepage  was  noted. 

The  upper  groin  was  observed  to  be  in  good  condition. 

The  groin  in  this  area  was  heavily  covered  with  small 
trees,  brush,  and  ground  vegetation. 

The  junction  of  the  embankment  and  the  spillway  was 
observed  to  be  in  good  condition  with  the  exception  of 
a  minor  erosional  area  immediately  below  the  bridge 
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crossing.  An  animal  burrow  was  noted  beneath  the  rocks 
that  formed  the  foundation  for  the  bridge  on  the  embank¬ 
ment  side  of  the  spillway. 

The  junction  of  the  embankment  and  the  downstream  flood- 
plain  was  observed  to  be  in  very  good  condition.  A 
square  barren  area  was  noted  at  the  toe  of  the  embank¬ 
ment  on  the  left  side  of  the  slope.  Keystone  Water 
Company  officials  indicated  that  a  seep  and  wet  area  had 
recently  been  controlled  by  filter  and  pipe  with  the 
pipe  now  discharging  to  the  pond  drain  outlet  channel 
below.  The  barren  area  appeared  to  have  been  recently 
seeded . 

d.  Abutments: 

(1)  Right :  The  right  abutment  is  generally 
flat  and  heavily  wooded  in  the  area  above  and  below  the 
embankment.  No  seepage  or  indications  of  slope  instabil¬ 
ity  were  observed  anywhere  on  the  right  abutment. 

(2)  Left :  The  left  abutment  is  relatively 
steep  and  generally  wooded.  An  erosional  gully  caused 
by  apparent  surface  runoff  cuts  across  the  left  abutment 
in  the  area  immediately  above  the  spillway  bridge.  The 
erosional  distress  apppeared  to  be  a  long  standing  pheno¬ 
menon.  A  barren  footpath  leaves  the  spillway  bridge 
approach  path  and  passes  along  the  left  spillway  training 
wall  to  the  area  above  the  spillway.  Some  minor  erosion 
has  occurred  along  the  path  and  behind  the  spillway  near 
the  spillway  approach  area.  The  erosional  distress 
appears  to  be  a  long  standing  phenomenon. 

(3)  Downstream  Toe  Area:  The  downstream  area 
below  the  toe  of  the  embankment  was  observed  to  be  in 
generally  good  condition.  It  was  grass  covered  and 
well  maintained. 

Two  seeps  were  observed  below  the  embankment.  One  was 
the  previously  noted  seep  at  the  embankment  toe  area 
that  was  discharging  from  a  one  inch  diameter  PVC  pipe. 

The  second  seep  was  observed  in  the  alluvial  gravel  of 
the  channel  bottom  just  below  the  spillway  discharge 
channel.  The  origin  of  the  second  seep  could  not  be 
determined  but  may  have  been  water  passing  through  the 
gravel  from  the  channel  above. 
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e. 


Pond  Drain: 


(1)  Conduit :  The  observed  portion  of  the  pond 
drain  conduit  was  a  30  inch  diameter,  uncoated  corrugated 
metal  pipe. 

(2)  Intake  Structure:  The  inlet  end  of  the 
pond  drain  was  not  observed  due  to  the  high  reservoir 
pool  level.  However,  the  pond  drain  controls  are 
located  on  the  gate  house.  The  handwheel  controlling 
the  pond  drain  was  partially  opened  and  discharge  was 
observed  at  the  outlet  end  of  the  pond  drain  conduit. 

The  valve  was  then  closed  and  operation  was  observed  to 
be  satisfactory. 

(3)  Outlet :  The  pond  drain  conduit  discharges 
directly  to  an  excavated  channel.  The  pond  drain  outlet 
conduit  has  no  headwall  or  no  riprap  erosion  protection 
around  the  end  of  the  drain  pipe  as  it  discharges  into 
the  channel. 

A  flow  of  approximately  10  gallons  per  minute  was 
observed  to  be  discharging  from  the  pond  drain  pipe 
(with  the  valve  closed).  Discussion  with  Keystone  Water 
Company  personnel  indicated  that  the  discharge  had 
continued  unchanged  for  many  years. 

(*1)  Discharge  Channel:  The  pond  drain  dis¬ 

charge  channel  is  excavated  into  natural  ground  of  the 
floodplain  below  the  dam.  The  channel  is  gravel-lined 
with  some  larger  rocks  observed.  Exposed  soil  surfaces 
have  suffered  some  erosion,  primarily  due  to  runoff  from 
the  floodplain  above  the  channel .  The  channel  was 
straight  and  discharged  directly  into  Cold  Stream  approx¬ 
imately  100  feet  below. 

(5)  Instrumentation :  No  instrumentation  was 
observed  during  the  inspection. 

f .  Principal  (and  Emergency)  Spillway: 

(1)  Weir :  The  flow  control  for  the  principal 
spillway  is  a  sharp  crested  weir  that  is  formed  by  steel 
flashboards  located  between  the  training  walls  of  the 
principal  spillway  chute.  The  weir  was  2  feet  high  and 
5*1.5  feet  long  across  the  crest.  A  few  sticks  and  brush 
debris  were  noted  trapped  on  the  edge  of  the  weir  but 
did  not  provide  any  significant  disturbance  to  flows 
over  the  weir. 


(2)  Approach  Channel:  The  approach  chanrel 
was  clear  of  obstructions  and  of  sufficient  width  to 
permit  full  weir  discharge.  The  channel  approaches  the 
weir  at  an  angle  and  is  contained  by  a  concrete  train¬ 
ing  wall  on  the  abutment  side. 

(3)  Discharge  Channel:  The  principal  spill¬ 
way  discharge  channel  consists  of  a  reinforced  concrete 
open  channel  chute  through  the  left  abutment.  At  the 
weir,  the  chute  is  54.5  feet  wide  but  converges  to  a 
width  of  25  feet  approximately  110  feet  below  the  weir 
crest . 

The  right  training  wall  of  the  weir  is  the  original 
constructed  concrete  wall  and  appeared  to  be  in  good 
condition  except  for  a  few  minor  cracks  and  some  minor 
erosion  of  concrete  at  the  water  line. 

At  the  downstream  end  of  the  right  training  wall,  a  new 
reinforced  concrete  training  wall  has  been  constructed 
to  divert  channel  flows  back  to  the  Cold  Stream  channel. 
Keystone  Water  Company  officials  indicated  that  the 
diversion  was  constructed  to  prevent  a  recurrence  of 
erosion  of  the  downstream  floodplain  area  which  occurred 
during  Hurricane  Agnes  in  1972.  Several  cracks  were 
noted  at  the  junction  between  the  old  and  new  walls. 

The  new  wall  was  in  excellent  condition.  Weep  hole 
pipes  placed  near  the  toe  of  the  wall  were  observed  to 
be  discharging  very  small  amounts  of  water. 

The  spillway’s  left  training  wall  in  the  vicinity  and 
immediately  below  the  weir  was  observed  to  be  relatively 
new  construction.  The  concrete  observed  was  in  good 
condition  with  no  serious  cracking  or  spalling. 

Below  the  new  section  of  wall,  the  left  training  wall 
is  the  original  concrete  wall  of  the  discharge  channel 
chute.  The  wall  was  observed  to  be  tilted  significantly 
inward  toward  the  spillway  and  as  with  the  older  right 
training  wall,  some  erosion  gt  the  water  line  has 
occurred.  Otherwise  the  wall  appeared  to  be  stable 
and  was  in  reasonably  good  condition.  Keystone  Hater 
Company  officials  indicated  that  the  wall  had  been  in 
its  tilted  condition  for  many  years.  Close  inspection 
of  the  backfill  behind  the  wall  revealed  no  indication 
of  recent  cracking  or  movement  of  the  wall. 
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The  discharge  channel  base  slab  is  the  original  concrete 
slab  placed  at  the  time  of  construction  of  the  spillway. 
The  slab  could  not  be  observed  closely  because  of  flow¬ 
ing  water.  No  construction  joint  openings,  sinkholes, 
serious  deterioration  or  spalling  of  concrete  surfaces 
were  noted.  In  general,  water  passed  over  the  slab 
uniformly  and  without  significant  disturbance. 

At  the  downstream  end  of  the  original  spillway  chute,  a 
concrete  block  wall  has  been  constructed  near  the  center 
of  the  spillway  channel.  The  left  side  of  the  spillway 
discharges  to  the  original  Cold  Stream  channel  which  is 
lined  with  large  rocks  in  the  vicinity.  The  right  side 
of  the  channel  continues  over  a  poured  concrete  slab  into 
area  where  the  new  training  wall  has  been  constructed. 
Discharge  from  the  right  portion  of  the  channel  is  then 
over  a  chute  block  energy  dissipation  structure  to  the 
original  Cold  Stream  channel.  / 

(4)  Bridge :  An  access  bridge  for  pedestrian 
traffic  crosses  the  spillway  at  about  mid-height  on  the 
earthen  embankment.  The  bridge  is  constructed  of  steel 
I-beams  with  a  wooden  deck  and  steel  pipe  handrail.  The 
bridge  foundation  consists  of  rocks  and  bricks  that  are 
set  atop  the  spillway  training  walls.  The  bridge  was 
observed  to  be  in  excellent  condition. 

g .  Downstream  Conditions: 

(1)  Downstream  Channel:  The  Cold  Stream 
channel  immediately  below  the  spillway  discharge  channel 
is  straight  and  wide  and  completely  unobstructed  for  a 
distance  of  approximately  H00  feet.  The  channel  bottom 
is  surfaced  with  alluvial  gravel  and  has  no  detrimental 
vegetation  near  the  shorelines.  Immediately  below  the 
left  end  of  the  discharge  channel,  some  bank  erosion  has 
occurred.  However,  the  erosion  is  not  serious  and  it 
appears  that  some  large  rocks  have  been  placed  in  the 
vicinity  to  retard  further  erosional  problems. 

Below  the  clear  channel  reach,  Cold  Stream  enters  the 
impoundment  area  of  an  abandoned  lake,  passes  through  a 
breach  in  the  abandoned  dam  and  returns  to  the  original 
Cold  Stream  channel  below. 

(2)  Floodplain  Development:  In  the  first 

1.5  miles  below  the  dam,  at  least  22  inhabited  dwellings 
lie  on  the  floodplain  at  elevations  low  enough  to  pos¬ 
sibly  be  affected  by  a  dam  failure.  Also,  State  Route 
332,  a  major  north-south  highway  would  be  threatened  by 
failure  of  the  dam. 
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h.  Reservo i r : 

( 1  )  Slopes:  The  reservoir's  right  shoreline 
is  moderately  steep  and  heavily  wooded  t'rr  its  entire 
length.  Some  minor  shoreline  erosion  has  occurred  in 
the  reach  immediately  upstream  of  the  dam,  but  no 
serious  slumping  of  the  shoreline  was  noted. 

The  reservoir's  left  shoreline  is  bounded  by  general iy 
flat  slopes  and  is  also  heavily  wooded.  No  shoreline 
distress  was  observed  along  the  left  side  of  the  reser¬ 
voir. 

(2)  Sedimentation :  No  significant  indica¬ 
tions  of  sedimentation  were  CDnerved  during  the  field 
inspection.  However,  American  Water  Works  Company 
officials  indicated  that  the  reservoir  is  heavily 
sedimented  and  its  capacity  has  been  significantly 
reduced.  Because  of  a  lack  of  access,  the  inlet  stream 
and  upstream  sediment  conditions  could  not  be  observed. 

(3)  Watershed :  The  watershed  tributary  to 
the  reservoir  was  observed  to  be  more  or  less  as  indi¬ 
cated  on  the  U.S.G.5.  topographic  map,  that  is,  mostly 
woodland  lying  on  the  side  and  along  Sandy  Ridge.  An 
active  mine  was  observed  in  the  upper  end  of  the  water¬ 
shed,  but  the  surface  area  of  disturbance  comprised  only 
a  small  part  cf  tb->  watershed. 

3 .  r  VALUATION 

a .  Embankment  :  Tn*  Upper  Dan's  embankment  is 
considered  to  be  3  n  good  condition.  A  few  minor  defi¬ 
ciencies  wer«  noted  that  should  he  corrected . 

b .  Por.d  Dram :  Tne  pen  1  drain  was  observed  to 
be  operative  and  in  good  condition.  The  uncontrolled 
discharge  from  the  conduit  was  clear  and  reported  to 
have  had  a  constat l  discharge  rate  over  many  years. 

c.  Principal _ (and  Emergency)  Spillway:  The 

principal  Tand  err.er gencyT"  spillway  was.  observed  tc  be 
in  good  condition  with  only  minor  deficiencies  noted. 

c.  Hazard  Potential:  Based  on  observations  of 
downstream  conditions.  Upper  Dam  was  assigned  a  "high” 
hazard  potential  rating. 


■17- 


P*-wri 


SECTION  4 

OPERATIONAL  FEATURES 


1* .  1  PROCEDURE 

Reservoir  pool  level  is  maintained  by  the  flashboards  on 
the  principal  spillway. 

Normal  operating  procedure  does  not  require  a  dam  tender. 

The  dam  is  visited  daily  by  an  employee  of  the  water 
company  to  inspect  the  operation  of  the  chlorination 
house  at  the  toe  of  the  embankment. 

The  pond  drain  is  normally  closed  and  the  water  supply 
pipeline  normally  open. 

4.2  MAINTENANCE  OF  DAM 

The  embankment  and  appurtenances  are  maintained  by  the 
Keystone  Water  Company.  Maintenance  reportedly  consists 
of  periodically  repairing  eroded  areas  and  making  miscel¬ 
laneous  necessary  repairs. 

4.3  INSPECTION  OF  DAM 


The  Keystone  Water  Company  is  required  by  the  State  of 
Pennsylvania  to  inspect  the  dam  annually  and  make  needed 
repairs . 

4.4  WARNING  SYSTEM 

There  is  no  warning  system  and  no  formal  emergency 
procedure  to  alert  or  evacuate  downstream  residents  upon 
threat  of  a  dam  failure. 

4.5  EVALUATION 


The  operating  facilities  at  Upper  Dam  are  considered  to 
be  adequate.  The  maintenance  program  should  be  continued. 
However,  there  are  no  written  operation,  maintenance  or 
inspection  procedures,  nor  is  there  a  warning  system  or 
formal  emergency  procedure  for  this  dam.  These  proce¬ 
dures  should  be  developed  in  the  form  of  checklists  and 
step  by  step  instructions,  and  should  be  implemented  as 
necessary . 


f 
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SECTION  6 

HYl;ROL0GT/inDh/iUi,  it::: 


6 .  1  EV  ALU  ATI  ON  CF  FEATURE.. 

a.  Design  Da ’.a:  The  U ;  f  :■  Dan  r.as  a  waters  Loo 

of  6,150  acres  which  is  vegetated  p rimarily  by  wooclar.a . 
Trie  watershed  is  about  4 .5  miles  long  and  two  ;r,j  ier  w.of 
and  has  a  maximum  elevat  ior.  of  2 ,  5  1  b  .*'>  ol  ( HCL  /  .  At 
normal  pool  the  ,lan.  impr  ends  a  reservoir  with  a  surface 
area  of  10  acres  and  a  stor-ag*  v\, !  ur.e  of  60  acre-fee4  . 
Normal  pcol  level  is  maintained  at  Lie-..  161)  by  the 
principal  spillway  erect. 

3{  illway  capa.-ii',  and  embankriit  :  t  free  hoard  wen-  n,a  ;• 
sufficient  to  accommodate  d.V'U  cubic  leet  per  seconu 
which  was  considered  sufficient  f.;r  this  structure  arid 
watershed  at  the  t  ime  of  design.  No  additional  design 
nydroiogic  calculations  were  found  relating  reservoir- 
spillway  performs r:e<*  to  the  Probable  Maximum  Flood  or 
fractions  there.:  f . 

b .  Pro  vie  u  s  Phase  I  loves  tig  at  ion  :  A  hydrologic 
analysis  for  Upper  Dam  "( cal  1  ed  Phillpsburg  Reservoir) 
was  performed  as  part  of  a  Phase  I  investigation  for 
Recreation  Dam  (ND1  PA  004-46,  PennDER  l4-2b)  completed 
in  March  1979-  The  results  of  this  study  indicated  tha 
Up  per  Dam  would  he  overtopped  t  er  6  hours  and  40  minute 
with  a  maximum  overtopping  depth  of  2.26  feet  by  a  P !■’. F 
fc  r  the  Reereat  ion  Dam.  For  one-half  PMF,  the  duration 
determined  was  hours  and  10  minutes  witn  a  maximum 
depth  of  Got  feit.  These  conditions  resulted  from 
computed  inflows  of  «24Y  cfs  and  Ao2j  cfs  for  the  PMF 
ar.d  one-half  PMF  respectively. 


c . 

Exrei 

r  <  *.’  <r  I  ci 4  a  I 

hoc. r dr  are  not  kept  o 

f  t  r.* 

r  v r. erveir 

^  o  v  e  1 

or  r a i n f a )  1 

arson  n*  s.  There  is  no 

re  core 

or  report. 

Of  ft; 

•  •  orr.L  ankment 

ever  being  overtopped. 

However , 

t  h  e  r  e 

. n  r-'ocrc  of 

a  significant  flow  in 

t  he 

"wasteway"  ehanr.e.  during  the  stern  of  March  193b.  Tht 
flow  depth.,  9,6  seel,  correspond  to  a  water  surface 
elevaticn  tf  1616.  ‘  .  The  "blow  off  line"  (pond  dram' 
was  open  during  tie  storm  and  until  normal  conditions 
ret urned . 

d.  Vlsuai  Observations:  Oti  tne  date  of  the  field 
inspection,  no  serious  deficiencies  were  observed  that 
would  prevent  the  principal  spillway  from  functioning. 

For  analysis  purposes,  it  was  assume.;  that  the  flashtuari 
failed  at  the  unset  of  the  storm. 
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e.  Overtopping  Potential;  Overtopping  potential 
was  investigated  through  the  development  of  the  Probable 
Maximum  Flood  (PMF)  for  the  watershed  and  the  subsequent 
routing  of  the  PMF  and  fractions  of  the  PMF  through  the 
reservoir  and  spillway.  The  Corps  of  Engineers  guide¬ 
lines  recommend  0.5  to  1  times  the  Probable  Maximum 
Flood  (PMF)  for  "small"  size,  "high"  hazard  dams.  Based 
on  dam  size  and  observed  downstream  conditions,  Upper 
Dam  has  a  Spillway  Design  Flood  (SDF)  of  one-half  the 
PMF. 

Hydrometoerological  Report  No.  40  indicates  the  adjusted 
24  hour  Probable  Maximum  Precipitation  (PMP)  for  the 
subject  site  is  17.6  inches.  An  evaluation  of  the 
reservoir/spillway  system  was  performed  to  determine 
whether  the  dam’s  spillway  capacity  is  adequate  under 
current  Corps  of  Engineers  guidelines. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed 
that  the  HEC-1  Dam  Safety  Version  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic 
Engineering  Center  (HEC),  U.S.  Army  Corps  of  Engineers, 
Davis,  California,  July,  1978.  The  major  methodologies 
and  key  input  data  for  this  program  are  discussed 
briefly  in  Appendix  D. 

The  peak  inflow  to  Upper  Dam  was  determined  by  HEC-1  to 
be  4,883  cfs  for  a  full  PMF.  The  peak  inflow  for  the 
SDF  was  2,441  cfs. 

An  initial  pool  elevation  of  1,611  was  assumed  prior  to 
commencement  of  the  storm. 

e.  Spillway  Adequacy:  The  capacity  of  the  com¬ 
bined  reservoir  and  spillway  system  was  determined  to 
be  0.84  PMF  by  HEC-1.  At  the  SDF,  Upper  Dam  is  not 
overtopped.  According  to  Corps  of  Engineers’  guide¬ 
lines,  Upper  Dam's  spillway  is  "adequate." 


SECTION  6 

STRUCTURAL  STABILI TY 


6.1  AVAILABLE  INFORMATION 


a.  Design  and  Construction  Data:  All  available 
design  documentation,  calculations  and  other  data  re¬ 
ceived  from  the  Pennsylvania  Department  of  Environmental 
Resources  were  reviewed.  The  dam  and  appurtenances 
were  designed  by  Morris  Knowles,  Consulting  Engineer,  of 
Pittsburgh,  Pennsylvania  in  1916.  There  were  no  struc¬ 
tural  design  calculations  available  for  review.  A 
detailed  list  of  available  information  is  found  in 
Appendix  B. 

b.  Operating  Records:  There  are  no  written  oper¬ 
ating  records  or  procedures  for  this  dam. 

c.  Post-Construction  Changes:  In  1931,  a  leak 
developed  at  the  intersection  of  the  cutoff  wall  and 
paving  of  the  upstream  slope.  A  new  seal  was  designed 
and  installed. 

Modifications  made  in  1977  included  gate  house  and  spill¬ 
way  discharge  channel  improvements. 

d.  Visual  Observations:  The  field  inspection 
disclosed  no  evidence  of  potential  instability  of  the 
embankment  or  its  components.  A  minor  slough  was 
noticed  at  the  embankment's  toe  near  the  chlorination 
house.  This  was  assessed  to  be  due  to  the  modifications 
performed  in  1977  and  it  appeared  to  be  superficial. 

There  was  no  evidence  of  anomalous  seepage  through  the 
embankment.  The  uncontrolled  discharge  from  the  pond 
drain  outlet  is  believed  to  be  of  the  same  origin  as 
that  seepage  traced  by  dye  studies  in  1931.  Regardless, 
its  quantity  has  reportedly  been  constant  for  years,  and 
its  quality  was  observed  to  be  clear. 

The  left  spillway  wall  near  the  downstream  end  of  the 
spillway  was  tilted  toward  the  spillway  channel.  The 
owner's  representative  reported  that  this  condition  has 
existed  for  many  years. 

e.  Performance :  Records  indicate  no  observed 
signs  of  slope  instability.  The  embankment  seepage 
condition  that  developed  in  1931  was  corrected.  There 


were  no  other  reports  of  any  problems  associated  with 
the  stability  of  the  embankment  or  appurtenances  over 
the  59  year  life  of  the  structure. 

6.2  EVALUATION 

a.  Design  Documents:  The  design  documentation, 
was  by  itself,  considered  inadequate  to  evaluate  the 
structure.  No  structural  calculations  were  available 
for  review. 

b.  Embankment :  Based  on  results  of  the  visual 
inspection  that  included  observations  of  embankment 
slopes,  materials,  seepage  and  groundwater  conditions, 
Upper  Dam  appeared  to  be  stable. 

c.  Principal  Spillway;  Based  on  results  of  the 
visual  inspection,  the  principal  spillway  structure  for 
Upper  Dam  appeared  to  be  stable. 

d.  Seismic  Stability:  According  to  the  Seismic 
Risk  Map  of  the  United  States,  Upper  Dam  is  located  in 
Zone  1  where  damage  due  to  earthquakes  would  most  likely 
be  minor. 

A  dam  located  in  Seismic  Zone  1  may  be  assumed  to 
present  no  hazard  from  an  earthquake  provided  static 
stability  conditions  are  satisfactory  and  conventional 
safety  margins  exist.  No  calculations  were  developed 
to  verify  this  assessment,  however. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS 


7.1  ASSESSMENT 


a .  Evaluation : 

(1)  Embankment ;  Upper  Dam’s  embankment  is 
considered  to  be  in  good  condition.  This  is  based  on 
visual  observations  that  revealed  only  minor  deficiencies, 

(2)  Pond  Drain:  The  condition  of  the  Pond 
Drain  is  considered  to  be  good.  The  drain  has  an  up¬ 
stream  slide  gate  and  its  satisfactory  operation  was 
observed  during  the  field  inspection. 

(3)  Principal  Spillway:  The  condition  of  the 
principal  spillway  is  considered  to  be  good.  This  is 
based  on  its  "adequate"  capacity  rating  determined  using 
the  HEC-1  computer  program  and  its  observed  satisfactory 
physical  condition. 

b.  Adequacy  of  Information:  The  information 
available  on  design,  construction,  operation  and  perfor¬ 
mance  history  in  combination  with  visual  observations 
and  hydrology  and  hydraulic  calculations  was  sufficient 
to  evaluate  the  embankment  and  appurtenant  structures  in 
accordance  with  the  Phase  I  investigation  guidelines. 

c.  Urgency :  The  recommendations  presented  in 
Section  7.2a  and  7.2b  should  be  implemented  immediately. 

7 . 2  RECOMMENDATIONS 

a.  Emergency  Operation  and  Warning  Plan:  The 
owner  should  develop  an  Emergency  Operation  and  Warning 
Plan  including: 

(1)  Guidelines  for  evaluating  inflow  during 
periods  of  heavy  precipitation  or  runoff. 

(2)  Procedures  for  around  the  clock  surveil¬ 
lance  during  periods  of  heavy  precipitation  or  runoff. 

(3)  Procedures  for  monitoring  the  quantity 
and  quality  of  seepage  in  the  pond  drain  conduit  and  the 
PVC  seep  pipe. 
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(4)  Procedures  for  drawdown  of  the  reservoir 
under  emergency  conditions. 

(5)  Procedures  for  notifying  downstream 
residents  and  public  officials,  in  case  evacuation  of 
downstream  areas  is  necessary. 

b.  Remedial  Work;  The  Phase  I  Investigation  of 
Upper  Dam  disclosed  several  minor  deficiencies 
which  should  be  corrected  during  routine  maintenance. 
These  include: 

(1)  Repair  of  the  slough  on  the  downstream 
toe  of  the  embankment  near  the  chlorination  house. 

(2)  Revegetate  barren  areas  on  the  crest, 
downstream  slope,  downstream  toe  area  and  abutments. 

(3)  Repair  of  concrete  cracks  and  deteriora¬ 
tion  . 

(M  Backfill  the  animal  burrow  beneath  the 
foot  bridge. 
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VISUAL  OBSERVATIONS  CHECKLIST  I 
(NON-MASONRY  IMPOUNDING  STRUCTURE) 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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wall  and  also  showed  some  minor  deterioration  along  the 
waterline.  At  the  downstream  toe  of  the  right  training 
wall,  a  new  reinforced  concrete  training  wall  has  been 


f 


I 


o 

w 

o 

Z 

M 

H 

z 

o 

o 


>1 

< 

J 

«J 

M 

Ou 

CO 


u 

z 

w 

o 

cc 

W 

X 

w 


J 

«t 

Ou 

M 

c_> 

z 

tH 

0= 

Ou 


to 

z 

o 


tx. 

O 


CO 

cc 

c 

X 

w 

cc 


to 

z 

o 

M 

H 

«e, 

> 

cc 

w 

CO 

CD 

O 


C 0  o 
*  £ 
£ 

£  4 
£  60 
a  4 
w  co 


c  £ 


£ 

4  «  CO 

_  oo  £ 

£  u-( 

•a  £ 


4 

£  2 
4) 
e 


V 

£ 


£ 
o  4 
£  O 
£  4, 


4) 
£ 
•O  f-* 
4) 


3 

o  <p 

o  in  c 

(0  =T 

4) 


O  • 
C  £ 
£ 
4)  (0 
4  2 

4; 

3  3 
4) 


£ 

4 

u-l 

£  • 
2  4 
4) 

4.  £ 
O  (0 

2 

£ 

(0  4u 

4  o 

4) 

>  oo 

41  +j 

co  c 
3 
-  O 
oo  e 


4) 

£ 

4) 

4 

o 

c 

o 

o 


(0 


4 
4) 
£ 
-  c 

4) 

4 


4) 

£ 

£ 

£ 

(0 


O  4) 
£  £ 
£ 

>. 

pH  • 
£  £ 
O  4- 

4)  0) 

4  £ 

■o  V 
£ 
CO  £ 
■H 

c 

4>  O 
60 
4 


2 

4) 

C 

4 

£ 

£ 


W 


(0 


4)  4 
4  (6 
4)  £ 
£  a 
3  n 


to  -o 
4 

4  T5 

c 

CO 


4) 
4  e 
60  C 
<0 
£ 
4 


c 
•1-1 

4  to 
£  4 
£ 
o  o 
£  £ 

Jtf 

•o  c 

4  -H  00 

>  to  £ 


co 

ca 

2 


it) 


4 


4  «■£ 

CO  00  O 
££•'-) 
O  C 
£  4 

CO  o  o 
(0  -o 
3  £ 

C  CO 


£ 

xs 

£ 

oo 

C 

4 

CC 

as 

£ 

£ 

*o 

rH 

£ 

4 

£ 

a 

60 

4. 

C 

4 

f-H 

JC 

£ 

3 

■o 

4 

4 

£ 

4 

o 

CO 

a 

n 

CO 

£ 

c 

o 

4 

o 

£ 

£ 

4 

m 

C 

£ 

a 

£ 

o 

>> 

4 

o 

4 

CO 

£ 

£ 

£ 

£ 

£ 

•ft 

c 

o 

4 

00 

4. 

4 

4 

4 

a 

3 

• 

4 

£ 

a 

CO 

£ 

4 

x > 

CO 

£ 

3 

4 

o 

o 

£ 

4 

CO 

• 

£ 

2 

o 

4 

E 

a 

3 

£ 

C 

£- 

£ 

i£ 

z 

1 

£ 

> 

rH 

4 

O 

TJ 

4 

oo 

00 

4 

- 

4 

£ 

£ 

£ 

4 

c 

£ 

pH 

£ 

4 

£ 

4 

C 

3 

£ 

4 

OO 

C 

o 

60 

C 

4 

C0 

£ 

4 

4 

o 

ca 

60 

£ 

00 

•o 

E 

X) 

c 

O 

C 

• 

•H 

C 

£ 

£ 

3 

CO 

£ 

c 

4-t 

c 

CO 

C 

£ 

(0 

4 

o 

£ 

CO 

c 

£ 

£ 

£ 

3 

£ 

£ 

o 

£ 

c 

o 

03 

4 

3 

4 

£ 

o 

(0 

c 

4 

3 

60 

o 

to 

£ 

X 

£ 

60 

£ 

4 

t- 

C 

00 

4 

£ 

4 

c 

£ 

C 

i£ 

2 

4 

co 

4 

4 

60 

£ 

£ 

£ 

C 

£ 

o 

CO 

co 

£ 

4 

O 

C 

3 

4 

co 

£ 

c 

£ 

to 

£ 

4 

4 

4 

•H 

£ 

a 

O 

c 

£ 

r—f 

C 

• 

£ 

£ 

4 

4 

6C 

C 

4 

O 

60 

T3 

4 

co 

£ 

4 

•pH 

4- 

<0 

c 

■o 

E 

4 

o 

4 

X} 

o 

£ 

H 

4 

C 

4 

O 

(0 

•o 

£ 

o 

£ 

3 

00 

£ 

C- 

£ 

4 

£ 

Cfl 

O 

£ 

4 

•o 

4 

4 

c 

£ 

4 

£ 

o 

c 

£ 

4 

O 

00 

£ 

4 

4  1 

60 

4 

£ 

(0 

4 

£ 

•a 

£ 

CO 

4 

a 

00 

as 

4 

4 

•o 

•o 

> 

C 

C 

E 

£ 

4 

co 

£ 

<0 

£ 

£ 

£ 

£ 

m 

■o 

£ 

4 

O 

4 

£ 

C 

(0 

•o 

£ 

4 

£ 

£ 

■o 

3 

£ 

O 

£ 

4 

4 

£ 

(0 

(0 

4 

c 

£ 

00 

£ 

(m 

4 

£ 

£ 

£ 

■o 

O 

C 

£ 

CO 

£ 

4 

£ 

4 

o 

c 

O 

pH 

C 

C 

CO 

rH 

4 

60 

CO 

£ 

4 

4 

•o 

O 

£ 

4 

4< 

£ 

o 

pH 

o 

•»H 

r—{ 

cC 

4 

O  | 

-X 

O 

00 

4 

4 

to 

O 

CO 

£ 

■o 

(0 

rH 

co 

3 

4 

£ 

>, 

•H 

4 

C 

£ 

4 

£ 

£ 

c 

3 

4 

(- 

rH 

Cui  • 

4 

CO 

00 

o 

4 

60 

•o 

c 

C 

c 

T3 

4 

• 

4 

bC 

U 

£ 

£  -o 

•o 

CO 

•P^ 

4 

3 

I* 

£ 

4 

o 

o 

4 

•o 

£ 

4 

£ 

C 

£ 

CO 

C  4 

2 

4 

(0 

o 

£ 

•pH 

o 

4 

4 

4 

4 

O 

4 

£ 

£ 

* 

c 

60  > 

•o 

4 

4 

£ 

£ 

o 

£ 

£ 

CO 

£ 

.* 

C 

C. 

L 

c 

3 

o 

£  4 

O 

m 

60 

£ 

CO 

4 

4 

a 

£ 

4 

£ 

O 

C 

4 

•rH 

4 

O 

00 

00  4 

O 

E 

•c 

£ 

C 

CO 

4 

a 

c 

£ 

a 

O 

CO 

4 

C 

co 

4 

rH 

CO 

CO 

3 

(0 

£ 

o 

£ 

£ 

X 

3 

(0 

a 

£ 

rH 

£ 

£ 

o 

L, 

> 

4 

4 

4  £ 

4 

4 

4. 

4 

•a 

£ 

4 

•o 

3 

CO 

C 

jO 

O 

£ 

4 

4-3 

O 

£ 

4 

O  0 

<£ 

£ 

£ 

O 

-I  4 
4  £ 

®h  a 
£  O 
CO  £ 

O  C  4 
,2  O  £ 
|£  -H  £ 
£ 

C  £  C 

o  o  o 
c 

>>  o 
co  o 

2 

£  X) 

£  O 
O 


TJ 

4 

*4 

C 

3 

O 


‘ 

ij 

i 


3 

ii 


bu 

O 

Z 

o 

£ 

M 

U 

f- 

Z 

< 

z 

z 

< 

M 

X 

X 

CJ  ^ 

< 

a 

X 

w  u 

w 

C3  => 

as  z 

J 

<  M 

« 

X  H 

E> 

4)  Z 

to 

CO  o 

n 

M  U 

o  ^ 

t 


>6 

43 

03  r— < 

Q. 

>  -H 

o 

O 

«  >  Z 

<-( 

£  re 

03 

43 

o  x: 

• 

a 

4-3 

a 

•H 

43 

•H 

o 

•o  a 

o 

> 

03  4) 

> 

a 

>  a 

a 

43 

£ 

4) 

03 

43  £3 

03 

43 

03  a 

43 

a 

X3  -H 

o  x: 

a 

4-3 

a 

43 

4- 

03  £4) 

n  n  *)  h 
3  0) 
at,  a) 

£•  o  o  x: 

r-\  4J 
O  03  JZ 
>  4J  t-, 

l.  01  t«  o 

43  4-3  C 
03  <0  03  tt) 

®  tH  C 
£-  4>  -H 
■O  43  x: 

43  O  S.  b0 

j=  e  -h  3 

4J  *J  O 

O  C  T-l 
4"  -U  03  03 
O 

T3  QJt 
03  H  J3  O  • 

TJ  ’rt  *3  XJ 
•HE  03  0) 
03  a  C  > 
>»  O  O  C 
4-3  H  t  -H  43 
4-3  03 
43  fll  T3  <0  £3 

H  t,  41  O  O 

03  T3  -r4 
®  C  OTJ  B 
£  ®  O  C  ffl 
H  60  J  -H  S 


Oh 

■o  o 

03 

>  *3 

L  »— H 

•o  4)  3 
C  03  03  a 

10  £  41  O 

o  £ 

Q.  bC 

43  03  03  C 

4>  re  jr  -4 

4-3  S  4->  x:  • 

03  bC  X3 

C  03  3  a> 

>>  O  ffl  O  > 

•H  -H  i-<  t. 

03  03  >»  03  43 

*3  Oh  03 
It  L*3  OX 
t-  03  C  C  O 

43  43 

■OL.L  •>  03 

o  o  ig  t  to 

E  C  a  43  3 

•h  a> 

03  E  a  03  03 
•ri  5  4) 

43  E  o  a 

43  E  re  2C  o 

0-0-0  r-4 

O  CO  03 

*H  (U  • 

03  £  C  L 

•  *3  O 

a  T3  w  o 

•H  4)  T3  43  > 

oncoa 

>  O  -rt  (4  4) 

t-  O  JC  03 

43  3  43  43  4) 

03  -O  t>  L- 
43  >i  <0 
£  <-l  >*  5  £. 

•H  »— f  O 

•^  >  43  £ 

X  <C  43  -H  60 

40  03  (0  O  C 
•H  x:  -H  >  -H 
s-  Ota 
O  43  43  E 
4)  03  E  03  3 
£  h  E  4)  h 
<4  •*-»  £  03 


sex: 

O  4J 
x  a  to 

4-3  C 
•rH  <13  43 

3  ^ 

m 

C  C  43 
O  -H  £ 
*»■■<  (4  *H 
03  4->  4-3 
03  C  C 
3  O  43 
43  C3 

m  m 

a  4J 
O  4-4  -H 

o 

>  4J 

•  t-  3 

n  43  o 

4)  03  x: 

>  43  60 
£-1-3 
4)  O 
03  4)  a 
£  r  x 

O  43  43 
®  43  43 

c  eg  h 
o  c.  -.-I 

Z  4.3  03 


<0  4)  C  — 
£3  O  O 
63  F—  © 
03  "O  ID 
43  43  CM 

»— (  -4-3 

3-  <0  C 

t  re  o  o 
o  e  o  -H 

<-<  *3 
43  a  <o 
t  h  to  > 
o  x:  c  43 

E  Q.  -H  , 
m  43  ti3 
43  £  £3  w 
jQ  t£ 

OX 3  4) 
O  O.  43  bC 
43  o  t)  -O 

4-1  O  -r4 

T3  OK 

4)  •  5 

>60  >> 
a  •  >.-d 

43  O  — i  C 
03  •  43  (0 

£>  to  a  co 
O  *  *H 

D  43  t 

01  CO 
<4  43  03 
Sx:  03 

*3  43  a 
T3  03  O 
43  C  O  — i 
£  O  E  n 

03  r-4 

£•  T3  ffl  43 
43  43  03 

43  43  01  4) 

®  IJ’H  J 
*43  JO 
■H  VI  4-3 
4)  XS  43  £ 

x;  c  x:  o 
W-3  (3  c 


U3  (tl 

J  H 


REMARKS  OR  RECOMMENDATIONS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


ir.-fcv  ^  V 


z 

o 


OATC: 

SEPT  1980 

UPPER  OAM 

SCALE: 

NONE 

NATIONAL  DAM  INSPECTION  PROGRAM  | 

OR:  AP 

|CK:  JEB 

ACKENHEIL  A  ASSOCIATES 

consulting 

tOOO  BANKSVILLC  RD7  PI TTSBU AGM  FA  15216 

ENGINEERS 

FIELD 

PLAN 


SLOUGH  ZONE 


r 


APPENDIX  B 

ENGINEERING  DATA  CHECKLIST 


4-1 

HT)  60 


3  0)  C 

•H 

4-> 

vD 

•o 

•o 

73 

oi  *»  -h 

> 

o 

(0 

*— 

c 

c 

c 

B 

C  (0  73 

41 

■a 

«-  VO 

73 

CO 

CO 

CO 

co  in 

0-0  3 

Li 

a> 

4— 

m 

a  a 

O  — '  rH 

4-MO 

■v  ^ 

«0 

CNJ 

01 

01 

01 

a 

o 

• 

CO* 

4)  a 

cm 

41 

41 

4) 

L,  O 

*  (0  c 

VO 

73  vO 

4->  CM 

rH  VO 

o 

rH 

4"C 

0)  o 

m  *h  -h 

*— 

T— 

(D 

•H  4- 

•44 

-1-4 

•rH 

a 

0)  c 

"V 

•N 

•o  o 

(0  v 

Cm 

Cm 

Cm 

a« 

H  CO  '  ' 

O 

B  a 

* — 

*J  a 

-o 

O  vO 

O 

o 

3  Cl 

*  >  O 

m 

<0  CM 

#4 

41  CM 

0) 

L  •- 

L  O' 

L  O 

O  r-t  CM 

s 

Q  V. 

4)  -a 

a 

4*J 

a,  ^ 

0-  — 

a.  cm 

C  >»CT> 

Ov 

O 

co  4i 

o 

(0 

in 

N 

V 

X 

*6  m  *- 

4l  <- 

3  to 

l"H 

•o 

1  CM 

I  oo 

1  t- 

«£ 

c 

73 

o 

0  *H 

0) 

CM 

4— 

a 

a  c  >> 

0) 

•o 

2  > 

4)  73 

•*  • 

01  o 

01  s 

CO  V. 

• 

•H  0)  l 

4J 

41  CD 

4) 

4->  41 

01  VO 

i-H  4— 

•-H  vO 

I — 1  4— 

Ui  o 

l  a.  « 

(0 

rH  01 

4)  L 

CO  01 

1 - C  4— 

41 

41 

41 

O  2 

L  3 

73 

•H  *H 

4-> 

•H 

•44  V 

C  T3 

C  73 

c  -c 

O  *  c 

<M  > 

co  - 

01  > 

(0  a 

C  41 

C  41 

C  41 

u  • 

X  .c  co 

- 

O  0) 

o  VO 

3  4) 

d>  CM 

CO  4H 

co  -d> 

CO  4-5 

x  a 

M-S 

4) 

L  L 

T— 

O  L 

41  ^ 

•C  (0 

x:  co 

x:  co 

«  • 

>>  l 

Ol, 

4_ 

41 

O  O 

U  73 

O  73 

O  73 

2  tH 

X>  3  -C 

•H* 

- 

o  m 

C  - 

4— 

J3  bC 

CO  VO 

73  VO 

CM 

CO  VO 

>» 

>,  - 

>»  - 

>.  ► 

oi  oi  3 

4— 

C  — 

01  ^ 

l-H  4“ 

CO  T5 

co  m 

co  m 

co  co 

fed  >->  o 

Cm  N 

<0  \ 

rH  o 

iH  \ 

2  41 

2  r-4 

2  rH 

2  rH 

C  4->  L. 

O  a 

m 

•H  •— 

41  m 

r-4  01 

4)  *iH 

41  tH 

41  .44 

-h  x: 

OJ 

C  CM 

CO 

O  CM 

i-H  *H 

4-5  CO 

4-5  CO 

4-5  CO 

2  a.  *j 

Q.  \ 

<0  \ 

4-5  73 

01 

•44  > 

01  4-> 

CO  4-5 

01  4-5 

to 

<0  O 

t  o 

4)  C 

■H  O 

a  4i 

CO  41 

CO  41 

CO  41 

L  -SO 

■o  L  «- 

X  4- 

a,  «- 

Q  (0 

X  — 

CO  L 

3:  Q 

2  Q 

2  O 

2 

CO 

0)  O' 

O 

c  4i  *- 

o 

*“ 

on 

a 

o 

a 

a 

a 

M 

oc 

bC  C 

o 

o 

o 

o 

4— 

4— 

1 — 

*— 

E- 

c 

•H  -H  • 

o 

o 

o 

o 

o 

o 

o 

o 

«C 

X 

01  bCd> 

4— 

4— 

4— 

4— 

4* 

4“ 

4— 

4— 

cr 

ltd 

0)  c  O 

1 

1 

1 

1 

1 

1 

1 

1 

w 

:«l 

owo 

o 

o 

u 

u 

o 

u 

u 

o 

x  n 
u  v 
h  a 


— _ -  - 


■SC  > 

o  • 

O 

TJ 

Cm  H 

ST 

in 

O' 

CM 

0) 

o  >» 

00  C- 

I— 

s 

£ 

*  CO 

C  ■\ 

c 

\ 

0— 

C0 

c 

O  0— 

o 

tj 

TJ 

r- 

oo 

r- 

TJ 

c.  c 

ft  CM 

•I-t 

0) 

d> 

f 

CM 

s 

d)  dJ 

£  \ 

£  • 

4J 

£ 

s 

s 

f 

*■ 

£  a, 

CO  CM 

o  s— 

n) 

CO 

•3- 

vO 

C 

CO 

O 

d>  t— 

TJ 

TJ 

CM 

TJ 

o 

*  - 

O  TJ 

co  \ 

c*- 

O 

S 

TJ 

dJ 

Cm 

£ 

£  <u 

o 

*  1 — 

*•  CM 

O' 

dJ 

n 

a 

c  tc 

£ 

-  CM 

m  \ 

co  \ 

o 

t- 

o 

av 

£ 

£ 

CO  c. 

•a  co 

tn  ^ 

£  >- 

i-t  >- 

*— 

CM 

1 — 

CM 

r— 

T> 

CO 

> 

O  3 

C  TJ 

C  v£ 

£  CM 

£  «— 

s 

\ 

s 

N 

dJ 

TJ 

d> 

Cm 

ft  £ 

CO 

CO 

CO  V. 

cfl  ^ 

in 

on 

CO 

£ 

c. 

ft 

C-  00 

•» 

£  TJ 

£  ct> 

£  <- 

CM 

f 

CM 

T— 

CM 

CO 

- 

o 

0)  £ 

oo  n 

a.  oj 

(D 

V 

s 

s 

\ 

s 

N 

TJ 

00 

00 

> 

E  £ 

C  dJ 

£ 

O  TJ 

Q  TJ 

ON 

T— 

O' 

T— 

VO 

c 

c 

c. 

<  ft 

O  Cl 

C  CO 

0) 

0) 

o 

o 

d) 

Dm 

ft  £ 

£  n 

0)  m 

a)  m 

TJ 

TJ 

TJ 

TJ 

tj 

TJ 

■l-t 

ft 

CO 

dJ 

£  Cu 

tn 

X.  £ 

JX  £ 

dJ 

dJ 

d) 

d> 

dJ 

d> 

4-> 

£ 

d) 

£  • 

CO 

to  - 

(0  > 

(0  > 

m 

oo 

to 

n 

tn 

co 

o 

V 

cc 

£  o 

>  t. 

CO  £ 

£  0J 

£  CD 

£ 

£ 

•rt 

£ 

£ 

£ 

d) 

dJ 

C 

a>  d> 

*H 

C  E. 

C  £- 

> 

> 

> 

> 

> 

> 

C/0 

CO 

o 

i— t  £ 

u)  a 

M 

M 

dJ 

d> 

dJ 

d) 

dJ 

d) 

£ 

£ 

U  CO 

c 

•k 

- 

t. 

Cm 

Cm 

c. 

u 

cr 

>. 

>. 

- 

2 

•H  0) 

TJ  vO 

TJ  vO 

CO 

co 

tn  on 

tn  >. 

TJ  t- 

r-H  O 

C  t- 

c  *- 

on 

on 

r~~ 

*— 

*— 

=T 

2 

2 

L.  ST 

M  c 

i— t  tu 

CO  V. 

CO  \ 

o 

o 

o 

o 

© 

f— 

r— t 

1— t 

•i-t  \ 

c  co 

dJ  TJ 

£  TJ 

CM 

CM 

O 

o 

o 

o 

o 

O 

1— t 

1— t 

CO  VO 

ft  Q. 

ft  C 

£  C 

E  \ 

e  'v 

«— 

*■— 

*— 

* — 

T— 

f 

ft 

ft 

as 

2  E 

Cl-  3J 

CO  CO 

CO  CM 

C0  CM 

I 

i 

1 

1 

1 

1 

a 

a 

dJ  o 

co  O  •• 

Q  <- 

a  «- 

cj 

cj 

cj 

CJ 

CJ 

CJ 

CO 

CO 

cc 

L  U  00 
TJ  C 

CO 

d)  ft 

I 

UJ 

ST 

sr 

o 

o 

f 

• — 

»— 

CM 

o 

o 

CM 

C  O  TJ 

ST 

vO 

tc 

LO 

in 

o 

o 

in 

o> 

O' 

O' 

C>- 

c- 

oo 

bO  ■—*  3 

CM 

CM 

«< 

f 

f 

on 

on 

O' 

in 

in 

in 

CM 

CM 

CM 

•i-t  >  i — t 

1 

1 

X 

*— 

t— 

« — 

r— 

CM 

CM 

CM 

CM 

ST 

ST 

ST 

00  t-  o 

on 

on 

w 

1 

1 

l 

1 

1 

i 

i 

1 

1 

1 

f— 

to  tu  c 

o 

o 

0= 

CJ 

cj 

o 

CJ 

CJ 

CJ 

a 

CJ 

CJ 

o 

U 

DtO-H 

CM 

CM 

X  » 

W  V 

h  a 

M|  0 


o  co  • 

0  4)^ 

ti'HH  ® 

O  T3  c 

O  C 


o 

CO 

•H 

o 

re 

2 

4> 

3 

c 

o 

4) 

•H 

4-1 

<D 

L 

OS 

to 

c 

re 

c 

-a 

o 

o 

o 

4-> 

4-> 

3 

O 

4) 

w 

t- 

■H 

L 

tx 

c 

CO 

•M 

Q. 

L 

o 

o 

C 

a, 

a 

4) 

■o 

Q 

•H 

o 

4) 

4J 

O 

3 

X) 

re 

c 

a 

3 

to 

a 

OS 

re 

E 

a. 

L 

0) 

c 

c 

• 

X> 

C 

4) 

eo 

E 

3 

4; 

4-> 

•H 

• 

4) 

4)  2 

•H 

be 

O 

4) 

t. 

L 

E 

c_ 

0) 

e 

Cm 

Cu 

•*->  O 

bO 

*r4 

t. 

4) 

O 

•H 

c 

o 

OJ 

re  < — f 

c 

CO 

4) 

c 

2 

4- 

X 

4-> 

o 

Li 

o 

CTV 

c 

4->  a> 

o 

4) 

4) 

o 

o 

C 

re 

o 

u 

Cm 

4-> 

•H 

CO  jD 

J 

a 

W 

u 

Ou, 

•H 

E 

c 

x  n 
W|  V 
H  O 


eo  >■■ 

bC  4-> 

C  •-! 

•H  C 

*  -H 

«  O 

C-  "H 

a  > 

i-H  (4 

•H  C 

3  O 

eo  -h 

I  bC 

n  0) 

<  os 


4-> 

re 
eo  os 

4-> 

c  0> 

•H  t£ 
00  TO  L 
K-  CO 
•w  *J  SZ 

c  re  eo  v 
re  4->  c  co 

<— t  4)  O  -H 
O.QUQ 
I 

CO 

4-> 

4) 


1  I 


*> 

c 

s 

o 

to  -o 

bO 

hH 

C  4) 

c 

n 

V  £■>  00 

C  3  t~ 

c 

N  8  C  t) 

O  £  43 

43 

•HQ  O  O 

•H  CO  2 

CO  £3 

£3  -rH  t. 

£a  o 

C  43  X 

•W  -03 

(0  -fH  4)  Oh 

43  £  43 

OS  -rH  o 

OH  £ 

N  £3 

bO  >  03 

■H  H  *3  Q 

•H  43 

4>  t-  -H  43 

■-H  £  C 

£3  L  E 

£  3  D  K 

a  CL.  >»  CQ 

-i-H  O  -H 

£3  £3 

a  £3 

O  4-i  £3 

n  ti  £ 

«C  4-i  c. 

4»  Q.£  ID 

OT3  8 

43  s  (Q 

O  -H  *>  S 

>»  43  £3 

£  h-h 

H  O 

t-  >.  t-  IQ 

£3  b0T3 

C  -rH  >,0, 

10  C  IQ  3 

L.  c 

O  £  £ 

£  8  a 

4-i  3  IQ 

tH  0L.  X) 

C  a  43  4) 

O  £ 

£3  T3  C 

8  E  O  £ 

(0  CO 

(0  <m  4)  (0 

e  o  a.  -u 

£3  a  C 

O  O  t. 

43  U 

CO  -H  CO 

•ft  <0  t. 

rH  N  L. 

43  ' — 1  , — 1 

H  >,08 

a.  t.  «-  o 

3  -h  a 

a  c  4)  -p 

O.  43  O'  (hi 

C  £ 

D*  (0  L,  (0 

3  -U  *- 

8  4-00 

c  a  a» 

co  a)  c. 

OS  43  <\J 

E 

3  t.  4) 

4-1  CO  O' 

4)  O  -0) 

43  43  43 

• 

8  O  -H  «- 

£  OvO  £ 

£  10  £3  C  T> 

£  s— •  > 

4->  4-  £3 

*3  C  E  ->-1 

L. 

£3  43  £ 

4)  O' 

43  43  bC 

IQ 

>.  t.  C3 

C  C3  *-  t. 

C  N  >  C 

O 

c  c  t. 

O  -H  O 

O  H  o  u  n 

O  CO  4-1  CQ 

a  >  £.  Cm 

0.43  Z 

a.  a.  o  x 

3  t.  4) 

33  -H  +3 

n 

£3  E 

8  £  C, 

O  O  C 

43 

OH> 

to 

+>M  E  8 

4J  »-  10 

C3 

£3  U  CO  «- 

in: 

L  4)  43 

• 

t-  43  4-3 

S- 

t.  > 

os 

o  t-  o  c  -o 

O  -C  T3  n 

3 

o  t-  oo 

•< 

a.  a>  a>  ‘H 

t- 

a -43  43  -h 

O 

o.  43  t-  43 

X 

1  8  OO  tO  8 

43  *3  CO 

n 

43  £3  a  £3 

W 

0C  (Q  c 

o 

OS  4-4  CO  CO 

4) 

os  to  a  co 

OS 

!  t  sinwcii 

e  OtJ  <os 

r  2  8X3 

t- 

O' 

cfl 

■a  «- 

43 

43 

C. 

£3  £3 

10 

£-  CO 

E 

O  3 

a  bo 

CO 

4)  3 

43 

L.  «C 

£. 

£3 

4-3  33- 

CO 

co  — 

c 

43 

3 

£3  -O 

O 

43 

TJ 

>>£3 

43 

£3  CO 
-H  T3 

£  O 

H 

£3  O 

•H  £3 

O 

£  S- 

C  «- 

(0  o 

•H  1 

43  Q. 

o 

E  43 

bO 

c-  as 

3  be 

43 

•o  C 

a  co 

•rH 

CO 

co  3 

hH  43 

£3  IQ 

.4  £- 

•H  t. 

O  bC 

Cl.  O 

CO  O 

£3  C 

L. 

c  a. 

co  bO 

o 

43  -rH 

•H  43 

£3  CO 

£3  43 

43 

10  (0 

43  a 

•o  £3 

43 

C  CO 

t-  43 

3 

£  43 

O  C 

H  00 

b.  *H 

x  m 

u  oa 

l-  Q 

M  • 


■O  >> 

C  4-3 

(0  tH 

H 

►>  *H 

bO  £ 

o  10 

i-H  £3 

O  to 

L. 

TJ  E 

>»  10 

S  Q 


era  - 
V  CO 
>  T3 

c  t- 

M  O 

o  - 

CO  43  ►. 

Hit. 

IQ  O 
■H  B 
L.  b0  (0 

11  C  t.  13 
43  -H  O  i-l 
10  C.  £  4> 
X  O  (0  -h 
k  CD  j  u. 


re 

£  « 

re 

£  n  t- 

o  £  -o 

re 

•a 

••  £  c  re 

c  j  re 

re 

•o  re  o 

•h  re  o. 

11)  T3  c 

re  re  £  c 

>  s  re 

£  3  O 

•o  to  re  w  re 

T3  «  4-i  f_ 

re  >-4  re  £ 

re  3  re  ft- 

re  £  «m 

re  o  £  n 

E  £  w  £ 

>  o  -o 

re  c  re  c 

re  £  re  - 

L.  O  1  C 

c  £  re  re 

re  C  rH  60  w 

• 

re  £  3  « 

o  o  a. 

re  £  re  re 

re 

n  o 

o  re  c  x 

re  3  re  -h 

> 

£  w  <-<  -o 

wore 

3  re  -o  re 

o 

o  t.  x>  re 

re  re  re 

W  -O  £  £ 

£ 

res  c 

£  £  i. 

w  re  c  £  w 

re 

n  re  re 

£  h  re  o 

c  £  re  n 

re  a  c  a 

£  ft- 

OH  3 

w 

*  q.-h  o 

0  £ 

•h  m  3  re 

x> 

re  re 

£  •  3 

•<->  .*  re  z 

L . 

c  re  m 

re  c  o 

re  •  o  z 

O 

o  c  -o  re 

re  a.  re  £ 

re  >>  o 

o 

•HO  3 

■o  o  re  <h 

£  re  £  ^ 

re 

£  £  •© 

retire 

ft-  3  £  •-'  m 

os 

•H  £  C  S 

E  w  £ 

£  £  (\Jw  • 

T5  £  O  ft- 

re  o 

tlrl  ft-  re 

re 

C  X3  o.  C~ 

re  b  £  £ 

o  £  o  -  w 

£ 

o  c  o 

re  re 

E  a*j  -  re  o 

O 

re  o  re  « 

re  re  £  c 

w  re  >>  «  o 

> 

re  £  3 

3  re  c  o 

re  a  re  3  £ 

re 

tO  £  O 

£  £  re 

>  T3  -H  3  o 

re 

ere  £ 

w  m  o  o. 

£  c  w  £  £  re 

w 

. 

£  .c  re  £ 

re  o.-'-j  re 

w  re  n  h  £ 

re 

* 

• 

« 

an  re  s 

£  3 

c  £  £  re  re 

os 

0) 

re 

•o 

£  £ 

re  re  £ 

re  re  to  a.  £  60 

V 

rH 

r-i 

re 

a  re 

o.  re  £  c 

£  w  m  re 

r—H 

£ 

£ 

£ 

•  re  £ 

re  £  re 

X  3  H  60  £ 

rH 

re 

re 

t- 

re  £  h 

re  £ 

re  o  c*  re  re 

CO 

r— 

o 

C  X> 

eo£ 

£  ft-  £  £ 

Ch4 

•H 

■H 

• 

Q. 

-  re  re 

-  C  C  £ 

-  re  re  £  re  re 

c 

re 

re 

10 

0) 

re 

E  O.  • 

Sf  O'H  IJ 

H  £  C  £ 

•rH 

> 

> 

4-> 

e 

on  .x  o  -o 

■=r  >.3 

t—  re  w  ft-  to  re 

cd 

re 

re 

OS 

•H 

o«  c  £  re  • 

O'  CIh 

O'  60  O  re  60 

oc 

C 

CO 

re 

«-  re  re  £  re 

«-  o  -h  re 

> 

re 

re 

£ 

c 

£  >  re  -a 

re  -o  re 

®/v  (DHTJ 

0) 

c 

c 

U 

c 

o 

c  e  re  re  re 

c  a.  o  o 

c  £  —  o  re  c 

0) 

o 

o 

OS 

° 

2 

h  re-o  «  E 

£  re  e  o 

m  £  —  £  >  re 

CO 

z 

2 

60 

c 

••— 

t. 

re 

re 

e 

’So 

c  « 

U  £ 

w 

w 

e 

E 

TJ 

c  o 

re 

(. 

o  a 

w 

£ 

0 

•i—  re 

0) 

w 

m 

re 

£  as 

re 

>» 

c 

re 

c 

L. 

to 

o 

as 

3  £ 

- 

3 

•H 

e  c 

re 

O 

60 

£ 

£ 

£  re 

re  - 

to 

c 

re 

o 

m 

c  c 

1-t 

re 

o 

c  w 

re  o 

3 

t. 

£ 

a. 

o  re 

C  £  w 

o 

o 

ft- 

U  -H 

re  £  tj 

t> 

£ 

£ 

£ 

1  T3 

£  re  e 

X 

t- 

•H 

T5 

60 

£  3 

c  e  o 

w 

o 

c 

O 

£ 

W  £ 

•h  re  re 

l-< 

aa 

o 

X 

X 

o  to 

re  a  re 

M 

* 

X 

• 

|tt 

Cl 

x  o  os 

>> 

re 

3 


OT 

H 

re 

£ 

<D 

Q 


B5 


v£> 

o-  • 

• — 

«-  a  c- 

1 

cr  tj  Cs 

O'  *H  r- 

•H 

at—  C  00 

Ur  gOl 

bC 

rH  B 

0  -a  to 

O  5-  «~ 

c  s- 

a  c 

t.  rH  TJ 

t-  OS 

•H  O 

a  o 

>|<)  O  It)  tl 

>.  as  a.  s_ 

•o  <M 

CtJ 

c  a  o  -h  a 

c  a  os 

c 

a 

to  o  C  <1 

to  o  os  a 

3  B 

b£)  -H 

a  a  b  to  tj 

aa  E 

O  C 

C  TJ 

e  o  b  > 

E  CJ  TJ  0) 

a  o  • 

•H  C 

O  O  O  rH  E 

o  o  c  > 

E  -h  -o 

>  O 

O  £.  >>  CO 

o  as  o 

H*J  # 

r-t  O 

vC  O  B  TJ 

OO  2 

(0  a 

o 

t  <-  (0  c 

£.00  - 

£.  o  as 

>  rH 

0J  C  0! 

as  c  on 

O  *H  TJ 

C  to 

a  tj  E  4) 

ao  Or 

c  • 

■H  > 

<0  <n  to  a  4-> 

as  as  -h 

•H  3 

o 

3t  a  tj  cj 

2  a  a  tj 

B  O 

0)  C. 

as  -  3 

to  as  os 

C  as  r 

o  a 

B  TJ  <0  tn  5- 

B  O  H  +s 

o  a  c 

c  a 

C  *>*) 

c  a  to 

•H  to  o 

(D  (0 

as  as  a  c  b 

0)  <0  E  TJ 

a  c 

tj 

N  -H  CJ  3  c 

N  -H  O 

as  a 

C  TJ 

•H  C  3  O  O 

•H  C  O  C 

v  •  < 

o  c 

a  to  £.  cj  cs 

a  to  o 

•H  vO 

a  os 

-H  >  a 

•h  >  a  *h 

a  «-  £. 

B 

a  ^  b  as  o 

CJ  rH  O  B 

-H  O' 

0)  B 

►.  C  t-  4-> 

>>  c 

o  «-  o 

L  a 

as  b  o  a 

as  b  as  as 

OS  > 

t-  c 

SZ  C  CJ  C  4-S 

£  c  a  a 

a-o  l 

O  <D 

at:  as  -h 

a  c  to  x 

to  as  as 

o  e 

as  o  o  E 

as  tj  os 

a  to 

0) 

tw  a.  o  s_  • 

a  a 

T>  (0  OS 

B  £. 

o  -  as  a 

o  as  as 

c  tj  oc. 

3  -H 

»  XJ  Sttr- 

-  £  £ 

as 

O  3 

c  oo -h  as  o' 

C  be  a  a 

S  O 

0)  cr 

•  • 

o  t-  E  as  a  «- 

O  t. 

4J  t.  4J 

C  V 

to 

•H  3  L  S-  C 

■rt  3  TJ  be 

O  -H 

CO  £. 

c 

40  a  as  o  as  t- 

a  a  c  c 

BOB 

rH 

•H 

as  b  a  3  as 

as  b  as  -h 

5-  >  L. 

rH  c 

tj 

o  a  e  era 

cs  aa  s> 

*j  L'H 

0)  o 

3 

h  h  to  to  as  e 

•iH  -H  X  o 

C  <D  CO 

CJ  -H 

rH 

rH  rH  as  B  as 

rH  rH  OJ  SU 

o  b  a 

B  a 

cj 

a-H  u  t_  a  o 

a-H  a 

CJ  0)  OS 

•r-t  (0 

c 

a  a  o  a  3  as 

aa  o  a 

r  KK 

3C  O 

•H 

«e  a,  a  to  bo 

«c  a  a  as 

bOTJ 
C  C 
*H  (0 

(0  B 
1.  C 
X.  4)  « 

w 

H  o  a 


B 

as 

a  O' 

a  to 

o  •- 

o  c 

O'  • 

OS  TJ 

>>r-  v£> 

>,  £  C 

c  *- 

C  CJ  as 

0!  ShO' 

as 

a-H  r- 

a  as  a 

E  3 

BJtr 

O  -5  t- 

O  OS  O' 

CJ  0) 

CJ  E  — 

o'  a 
£.  *-  E 

£.0  3- 

OS  OS 

os  a  as 

a  tj  CJ 

a  a 

to  as  as 

03  O  E 

3  a  o 

3:  oo  as 

to 

O'  CJ 

B  TJ  O 

B  r-  <U 

C  OO 

c  a 

as  to 

as  a 

N  -H  TJ 

to  o  o 

•h  c  as 

•H  5-  00 

a  as  > 

a  os 

•H  >  o 

•HJETJ 

U-H  l- 

cj  as 

>.  a 

ZT  > 

as  b  a 

a >  o 

£  C  10  ■ 

a  tj  t- 

a  c  tj 

a  as  a 

as  b  as 

a  a 

a  a  c  3 

a  to  as 

o  ns  n 

O  TJ 

-  rH  B 

B 

c  bo  a-H 

CMC 

o  t. 

O  £.  tO 

•h  d  as  a 

■H  3  r—t 

a  a  be  -h 

a  a  a 

as  b  c  E 

as  b 

oaioL 

cj  a  as 

-H  -H  £  OS 

•h  -h  a 

rH  rH  CJ  a 

rH  rH  a 

a-H 

a-H 

aa  o  o 

aa  c 

<s  a  a  z 

<c  a  -h 

Permit  approving  the  changes,  undated. 


•Miscellaneous  (Cont'd)  Miscellaneous  correspondence  related  to  dam 

inspections  of  Upper  Dam  by  the  Water  and  Power 
Resources  Board  personnel  dated  30  July  1925 
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MO  •viTlMt,  me  ENGINEERS 

■OOP  MNMVHH  «P7»ITT»»U«GH  »  _ 


UPPER  DAM 


Photo  1  Aerial  View  of  dam  and  reservoir. 


UPPER  DAM 


i 


Photo  3  Dam  Crest  looking  toward  right  abutment. 


Pipe  (transite)  in  foreground  is  augmenta¬ 
tion  well  discharge  pipe. 


Photo  4  Upstream  Slope  showing  gate  house, 

parapet  wall  and  upstream  slope  protection 


UPPER  DAM 


Photo  5  Valve  Controls  atop  gate  house. 


hoto  6 Pond  Drain  outlet. Note  discharge  in 

spite  of  closed  valve.  Also,  note  spring 
collection  pipe  and  discharge  at  far 
right  of  picture. 


UPPER  DAM 


Note  flashboards  and  bent  bar  trash 
carriers . 


js^v-Ck*  k 

[GJOEEGTSiOTI 


Principal _ 

"wasteway**  channel.  Note  new  training 
wall  ^on  right)  and  original  tilted 
training  wall  (on  left). 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 
ANALYSES 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology :  The  dam  overtopping  analysis  was  accom¬ 

plished  using  the  systemized  computer  program  HEC-1  (Dam 
Safety  Version),  July,  1978,  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis, 
California.  A  brief  description  of  the  methodology  used 
in  the  analysis  is  presented  below. 

1.  Precipitation ;  The  Probable  Maximum  Precipita¬ 
tion  (PMP)  is  derived  and  determined  from  regional 
charts  prepared  from  past  rainfall  records  including 
"Hydrometeorological  Report  No.  33”  prepared  by  the  U.S. 
Weather  Bureau. 

The  index  rainfall  is  reduced  from  1 0%  to  20$  depending 
on  watershed  size  by  utilization  of  what  is  termed  the 
HOP  Brook  adjustment  factor.  Distribution  of  the  total 
rainfall  is  made  by  the  computer  program  using  distribu¬ 
tion  methods  developed  by  the  Corps. 

2.  Inflow  Hydrograph:  The  hydrologic  analysis 
used  in  development  of  the  overtopping  potential  is 
based  on  applying  a  hypothetical  storm  to  a  unit  hydro¬ 
graph  to  obtain  the  inflow  hydrograph  for  reservoir 
routing . 

The  unit  hydrograph  is  developed  using  the  Snyder 
method.  This  method  requires  calculation  of  several  key 
parameters.  The  following  list  gives  these  parameters, 
their  definition  and  how  they  were  obtained  for  these 
analyses . 

Parameter 


Ct 


L 


Lea 

topographic  map 


Definition 


Where  Obtained 


Coefficient  representing 
variations  of  watershed 

Length  of  main  stream 
channel 


From  Corp|  of 
Engineers* 

From  U.S.G.S. 
7.5  minute 
topographic  map 


Length  on  main  stream 
to  centroid  of  watershed 


From  U.S.G.S. 
7.5  minute 


D1 


Cp 


Peaking  coefficient 


From  Corps  of 
Engineers* 


A  Watershed  size  From  U.S.G.S. 

7.5  minute 
topographic  map 

3.  Routing :  Reservoir  routing  is  accomplished  by 
using  Modified  Puls  routing  techniques  where  the  flood 
hydrograph  is  routed  through  reservoir  storage.  Hydraulic 
capacities  of  the  outlet  works,  spillways  and  the  crest 

of  the  dam  are  used  as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either 
be  calculated  and  input  or  sufficient  dimensions  input 
and  the  program  will  calculate  an  elevation-discharge 
relationship . 

Storage  in  the  pool  area  is  defined  by  an  area-elevation 
relationship  from  which  the  computer  calculates  storage. 
Surface  areas  are  either  planimetered  from  available 
mapping  or  U.S.G.S.  7.5  minute  series  topographic  maps 
or  taken  from  reasonably  accurate  design  data. 

4.  Dam  Overtopping:  Using  given  percentages  of 
the  PMF  the  computer  program  will  calculate  the  percentage 
of  the  PMF  which  can  be  controlled  by  the  reservoir  and 
spillway  without  the  dam  overtopping. 

5.  Elevations :  The  elevations  shown  on  the  Field 
Profile  and  Section  and  used  in  the  routing  and  overtop¬ 
ping  analyses  are  based  on  U.S.G.S.  topographic  conditions. 
Design  drawings  supplied  by  PennDER  and  the  Owner  show 

a  spillway  crest  elevation  of  1621.  However,  the 
U.S.G.S.  Sandy  Ridge  quadrangle  (Photo  Revised  1971) 
shows  the  reservoir  pool  to  be  well  below  the  1620 
contour.  Consequently,  a  spillway  crest  elevation  of 
1611  was  assumed  as  a  benchmark  for  field  survey  data 
and  subsequent  analyses. 


*Developed  by  the  Corps  of  Engineers  on  a  regional 
basis  for  Pennsylvania. 

i 
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HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Predominately  wooded,  no 

significant  development  noted. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE 

CAPACITY):  1611.0  (without  flashboards)  (80  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE 

CAPACITY):  1619.1*  (average)  (177  acre-feet.) _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  1619.75 _ 

ELEVATION  TOP  DAM:  1619.M  (average)  1619.2  (minimum) _ 

OVERFLOW  SECTION 


a . 

Elevation  1611  .0  (1613.1) 

b. 

Type  Open  channel  (with  flashboards) 

c . 

Width  N/A 

d. 

Length  5^.5  feet 

e . 

Location  Spillover  Left  abutment 

f . 

Number  and  Type  of  Gates  None 

OUTLET 

WORKS 

a . 

Type  16  inch  outlet  pipe  (water 

supply 

pipe) 

b. 

Location  Right  of  centerline 

c . 

Entrance  Inverts  (at  gate  house) 

1601  , 

1609.5 

d. 

Exit  Inverts  None 

e . 

Emergency  Drawdown  Facilities  20 

inch 

outlet  pipe 

(pond  drain)  at  gate  house 

HYDROMETEOROLOGICAL  GAGES 

a . 

Type  None 

b. 

Location  N/A 

c . 

Records  None 

MAXIMUM  REPORTED  NON-DAMAGING 

DISCHARGE  Pool  rise  K.5  feet,  March  1936 


D3 


HEC-1  DAM  SAFETY  VERSION 
HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Upper  Dam 


NDI  ID  NO.  PA  445 


Probable  Maximum  Precipitation  (PMP) 


22.2* 


Drainage  Area 


9.6  sq .  mi . 


Reduction  of  PMP  Rainfall  for  Data  Fit  0.8  (22.2) 

Reduce  by  20%,  therefore  PMP  rainfall  =  =17.8  inches 


Geographical  Adjustment  17.8(1.035)  =  18.4  inch 

Factor  =  1 .035 


Adjustments  of  PMF  for  Dra 
6  hrs. 

12  hrs. 

24  hrs. 

48  hrs. 

72  hrs. 


nage  Area 

118.5% 

127.5% 

137.0% 

143.0% 

145.5% 


Snyder  Unit  Hydrograph  Parameters 
Zone 


L 

Lq3 

tp  =  Ct  (L  •  Lca)0.3  = 

Loss  Rates 

Initial  Loss 
Constant  Loss  Rate 


20** 

0.4 
2.  1 
5.8  mile 
3.0  mile 
4.95  hours 


1.0  inch 
0.05  inch/hour 


Base  Flow  Generation  Parameters 
Flow  at  Start  of  Storm 
Base  Flow  Cutoff 
Recession  Ratio 


1.5  cfs/sq .mi= 1 4 . 4  cfs 
0.05  x  Q  peak 
2.0 


Overflow  Section  Data 

Crest  Length  54.5  feet 

Freeboard  8.2  feet 

Discharge  Coefficient  3.09 

Exponent  1.5 

Discharge  Capacity  4087  cfs 


*  Hydrometerological  Report  40 
*Hydrological  zone  defined  by  Corps  of  Engineers, 

Baltimore  District,  for  determining  Snyder’s  Coefficients 
(Cp  and  Ct) . 


Sheet 


ACKENHEIL  &  ASSOCIATES 
GEO  Systems,  Inc. 

1000  Banksville  Road 
PITTSBURGH.  PA  15216 
(412)  531-7111 


/  055  Patt  A*ir>  ffUsg  £7oijl?  T^t 
h  by  Co*<p±  6-P  'Bviy/inem  ^Vs/^oc./ 


i  cue. 
'Z 


“SntTL  =  /  //vc  6 
CM^TU  -  O'&Z  "/A< 

Q&C-S/b  -  O-  OST  C  57o  o~f  P/ot. 

(Ztio*.  z  -Z.O 

— -  Ma.-  C+^Act4y  /^e^A-Tto/j  ^/4-rP^ 
tvPO»w  <7^A/A/2)EV?  Qu+T)^  ?tnb  ~fi  &c  0  >  n^p«^A 

A-T  /CC.  ^•♦'Y  BleUA-t'**  /(?ll‘C> 

'$-foG*yf  -  3  b  Ac/te  "Feef 

*5{A.rt-[ace  Anety'  Lv 

-  ...  A-T* e-(€.vj *  4't«rv%  _ICp?o  .  fateix  -  1 2-  &_c*e£  _ 

A-i'«  <Jw.  /CWc  A/P&X.  -  <-/&  ClCtCf^ 

_ . _o  tl_&s f KLt/o ( <*  C/j  fum^_ 


■ploob  C^&c-d 

.  .  CU6?*s.  \Mam  uAc-J 

3U/a-  -  =  z</  -&ef 

t  (cOA'flOw'X  VJ-AnW  Akqbl  £^w-4cS  ^C4tc' 


(Gt/-~zs  -t^erf-d 


MeA- 

*4 

o.o 

1  0,0 

1 ?.  o 

•be 

^leuA-TroM 

tp.  . 

158-?,© 

_ /  bd'jz, 

(L.Ta.o 

—Me VO.  .O . 

Sht«t 


C  / C  UA'4'f  <r^\  /£//  O 

Z ev\yfi\  e>-P  cn^r>4-  SP-^  Xe^H~ 

C.O  t-££<cie*x4  o4~~Z>r5c.Cf*£^e.  9-0  9 


"P/a-sU  &oA*t-E>  /6  ^3*  / 

/i«TC  t  Tf  45Sut*u^/  '/4<*-/  '^Lf  -P/^U  bOjSrtb'S  c ~(~M<- 
uO  *H-tv  gl  -Cetx) ^4"  o-£  'J&ew  #  ~jhf*e'PoAc  /  2)' 5c/m^3> 

\jJ  l  u<-  6e.  Ov€<Z*ed  fbj  a  Z/ti  PcAt  CCto-hta/ ‘Ssc.'/r**.  foCA^uaU 

t>4^4W  -pia<5^  4°4^/s  . 


To-p,  e/evA-/-*^  (fcflW  CAu€i?<ije^ 

/-.ev\<|4'L  £)  •^Z)dywv  (£*£Ccju£>ii*y  5p /  CUJJfU^)  'Zt5~h -Cctz-P 

Co  (CiEvr^  o'-p,~Z>/"5e  £i«ncy<2  ’  c’#  3-09 


tmiMHIHiHtIHIHHMHIMI 

FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAM  SAFETY  VERSION  JULY  1978 
LAST  MODIFICATION  26  FEB  79 

tllHIHIIIIHIHHIHttHIHIH 


NATIONAL  PROGRAM  FOR  THE  INSPECTION  OF  NON  FEDERAL  DAMS 
HYDROLOGIC  AND  HYDRAULIC  ANALYSIS  OF  UPPER  DAM-COLD  STREAM 
PROBABLE  MAXIMUM  FLOOD  PMF/UNIT  HYDROGRAPH  BY  SNYDER'S  (CTHOD 

0  45  0  0  0  0  0  -9 


9 

B 

300 

0 

95 

0 

0  0  0 

5 

B1 

5 

6 

J 

1 

3 

1 

7 

J1 

1. 

.5 

.9 

8 

K 

0 

1 

1 

9 

K1 

INFLOW  HYDROGRAPH 

FOR  UPPER  DAM  -  COLD  STREAM 

10 

M 

1 

1 

9.6 

9.6 

11 

P 

23.0 

118.5 

127.5 

137  193  195.5 

12 

T 

1.0 

13 

U 

9.95 

0.90 

19 

X 

-1.5 

-0.05 

2.0 

15 

K 

1 

2 

1 

16 

K1 

ROUTING 

AT  UPPER 

DAM  -  COLD 

STREAM 

17 

Y 

1 

1 

18 

Y1 

1 

80. 

19 

$A 

0. 

10. 

12. 

98. 

20 

$E 

1587. 

1611. 

1620. 

1690. 

21 

$$1611.0 

59.5 

3.08 

1.5 

22 

$D1619.9 

3.08 

1.5 

257. 

23 

K 

99 

29 

A 

25 

A 

26 

A 

27 

A 

28 

A 

PREVIEW  OF  SEQUENCE  OF  STREAM  NETWORK  CALCULATIONS 

RUNOFF  HYDROGRAPH  AT 
ROUTE  HYDROGRAPH  TO 
END  OF  NETWORK 


FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAM  SAFETY  VERSION  JULY  1978 
LAST  MODIFICATION  26  FEB  79 

•••••«•••••••••  Ml  ••«•#•  •••••••• 

RUN  DATE:  29  JUN  80 
RUN  TIME:  6-35.17 


NATIONAL  PROGRAM  FOR  THE  INSPECTION  OF  NON  FEDERAL  DAMS 
HYDROLOGIC  AND  HYDRAULIC  ANALYSIS  OF  UPPER  DAM-COLD  STREAM 
PROBABLE  MAXIMUM  FLOOD  PMF/UNIT  HYDROGRAPH  BY  SNYDER'S  METHOD 

JOB  SPECIFICATION 


NQ 

NHF 

NMIN 

IDAY 

IHR 

DUN 

*TRC 

300 

0 

95 

0 

0 

0 

0 

JOPER 

NWT 

LROPT 

TRACE 

5 

0 

0 

0 

MULTI-PLAN  ANALYSES  TO  BE  PERFORMED 
NPLANs  1  NRTIOs  3  LRTIO*  1 
0.50  0.90 


miHmi 


HIIMHII 


HHHHM 


HIIHHII 


D7 


SUB-AREA  RUNOFF  COMPUTATION 
INFLOW  HYDROGRAPH  FOR  UPPER  DAM  -  COLD  STREAM 


1ST AC  I COMP  IEOON  ITAPE  JPLT  JPRT  IN ARE  I ST AGE  IAITC 

1  0  0  0  0  0  1  0  C 

HYDROGRAPH  DATA 

IHYDG  IUHG  TAREA  »AP  TRSDA  TRSPC  RATIO  ISNOW  ISARE  LOCAL 

1  1  9.60  0.0  9.60  0,0  0.0  0  1  0 

PRECIP  DATA 

SPFE  WS  R6  R12  R24  ROB  R72  R96 

0.0  23-00  118.50  127.50  137.00  143.00  145.50  0.0 

TRSPC  COMPUTED  BY  THE  PROGRAM  IS  0.800 

LOSS  DATA 


LRQPT 

STRICP 

0LTKF  RTIOL  ERAIN 

ST  RES 

RTIOK 

STRTL  CNSTL  ALSHX 

RTIMP 

0 

0.0 

0.0  1. 

.00  0.0 

0.0 

1.00 

1.00 

0.05  O.C 

C.C 

UNIT  HYDROGRAPH  DATA 

TPs  4.95 

CPs0.40  NTA: 

:  0 

RECESSION  DATA 

STRT0= 

-1.50 

QRCSNs 

-0.05 

RTIORs  2. 

00 

UNIT  HYDROGRAPH  71  END-OF-PERIOD  ORDINATES, 

LAGs  4, 

,98  HOURS, 

CPs  c.40  V0L=  1.0c 
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56. 

51. 
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32. 

29. 
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25. 
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21. 

20. 

16. 

17. 

16. 
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12. 
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10. 

10. 

9. 

8. 

6. 

7. 

6. 

6. 
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5. 

5. 

4. 

4. 

4. 

3. 

3- 


0  END-OF-PERIOD  FLOW 

MO. DA  HR. 1*1  PERIOD  RAIN  EXCS  LOSS  COMP  Q  MO. DA  Hfi.MN  PERIOD  RAIN  EXCS  LOSS  COMP  G 


SUM*  ••••••  12.23”**”*  101669. 

(•••«)(  311.  )(••“•);  2876.95 
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HYDROGRAPH  ROUTING 
ROUTING  AT  UPPER  DAM  -  COLD  STREAM 
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SURFACE  AREA: 

0.  10. 

12. 

48. 

CAPACITY: 

0.  80. 

179. 

739. 

ELEVATION: 

1587.  1611. 

1620. 

1640. 

OREL 

1611.0 

SPWID 

54.5 

COQW  BCPW  ELEVL  OOQL  CAREA 
3-1  1.5  0.0  0.0  0.0 

DAM  DATA 

TQPEL  COQD  EXPD  DAMWID 
1619.4  3.1  1.5  257. 

PEAK  OUTFLOW  IS 

4862.  AT  TD£  43.50  HOURS 

PEAK  OUTFLOW  IS 

2432.  AT  THE  44.25  HOURS 

PEAK  OUTFLOW  IS 

1946.  AT  TIFE  44, 

.25  HOURS 
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PEAK  FLOW  AND  STORAGE  (END  OF  PERIOD)  SUFMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PEP  SECOND  (CUBIC  ICTERS  PER  SECOND) 


AREA  IN  SQUARE  MILES 

(SQUARE  KILOfCTERS? 

RATIOS  APPLIED  TO  FLOWS 

OPERATION 

STATION 

AREA 

PLAN  RATIO  1 

RATIO  2 

RATIO  3 

1.00 

0.50 

0.40 

HYDROGRAPH  AT 

1 

9.60 

1  4883- 

2441. 

1953. 

( 

24.86) 

(  138.27 ) ( 

69.13X 

55.31X 

ROUTED  TO 

2 

9.60 

1  4862. 

2432. 

1946. 

( 

24.86) 

(  137.68) ( 

68.86) ( 

55.09X 

SUMMARY  OF  DAM  SAFETY  ANALYSIS 

PLAN  1  .  INITIAL  VALUE  SPILLWAY  CREST  TOP  OF  DAM 


ELEVATION 

1611.00 

1611.00 

1619.40 

STORAGE 

80. 

80. 

172. 

OUTFLOW 

0. 

0. 

4oe?. 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIME  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOF 

MAX  OUTFLOW 

FAILURE 

PMF 

W.S.ELEV 

OVER  DAM 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

1.00 

1619. 98 

0.58 

179. 

4862. 

5.25 

43.50 

c.c 

0.50 

1616. 94 

0.0 

143. 

2432. 

0.0 

44.25 

0.0 

0.40 

1616.12 

0.0 

134. 

1946. 

0.0 

44.25 

0.0 
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GEOLOGY 


GEOLOGY 


Geomorphology 

Physiographic  Province:  Upper  Dam  is  located  on 
the  eastern  edge  of  the  Pittsburgh  Plateau  section  of 
the  Appalachian  Plateau  Physiographic  Province.  Rocks 
in  this  area  are  in  a  transition  between  the  essentially 
flat  lying  rocks  of  the  Pittsburgh  Plateau  and  the  more 
steeply  dipping  rocks  of  the  Allegheny  Moutain  section. 

Local  Features;  Cold  Stream,  along  which  Upper  Dam 
is  located,  cuts  a  steep  sided  valley  into  the  rocks 
near  the  dam  site.  The  valley  walls  rise  approximately 
300  feet  above  the  elevation  of  the  dam. 

Structure 


Strike  and  Dip:  The  rocks  underlying  the  dam 
strike  about  N  30aE  and  dip  about  220  feet/mile  to  the 
northwest . 

Stratigraphy 

Recent  Alluvium:  Test  pits  excavated  near  the  toe 
of  the  dam  indicated  that  the  valley  bottom  in  this  area 
is  underlain  by  about  7  feet  of  alluvial  material  of 
recent  age.  The  alluvial  material  is  composed  primarily 
of  sand  and  gravel  with  some  sandy  clay. 

Bedrock 


General:  Bedrock  forming  the  valley  walls  just 
above  the  dam  is  part  of  the  Pottsville  Formation  of 
Pennsylvania  Age.  The  rocks  on  the  upper  half  of  the 
west  side  of  the  valley  are  part  of  the  Allegheny 
Formation  of  Pennsylvania  Age. 

Homewood  Sandstone:  The  Homewood  Sandstone  is  the 
upper  most  member  of  the  Pottsville  Formation  and  forms 
the  valley  walls  adjacent  to  the  dam.  The  Homewood 
Sandstone  generally  consists  of  a  white  or  light  gray 
massive  coarse  sandstone. 


